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I. EXECUTIVE SUMMARY 

A. INTRODUCTION 

Six (6) family housing groups on the installation of Ft. Belvoir, including both detached 
and duplex type housing units, have been selected as 'prototypes' for this limited scope 
energy study. In general, these housing units are in good condition, but are not energy 
efficient by today’s standard. In order to meet the requirements of Executive Order 
12902 (March 8, 1994): Energy Efficiency and Water Conservation at Federal 
Facilities', various types of passive and active energy conservation measures were 
selected for detailed study to determine their viability based on life cycle cost analysis. 
’Active' measures include those which require the installation of new or replacement 
electrical/mechanical equipment which would improve the energy performance of the 
operation of housing units as a whole, such as high efficiency lighting fixtures, 
programmable thermostats and whole house fans, etc. 'Passive' measures include those 
which improve the thermal characteristics of the structure, such as addition of 
insulation to exterior walls/attic/crawl space, addition of storm windows or 
replacement of single pane with double pane type, etc. 

The intent of the study is to establish the current level of energy consumption for each • 
of the prototype housing groups (’baselines'), and to recommend energy conserving 
options, known as 'Energy Conservation Opportunities' (ECOs), which demonstrate 
through heating and cooling load calculations and life cycle cost simulations to be 
economically viable. The ECOs which meet the criteria of Energy Conservation 
Investment Program (EC1P) are then packaged for funding requisition purposes, and 
recommendations for these prototypes may be applied to other housing groups on base 
with similar characteristics and projected performance. 

ECIP analysis summaries for ECOs evaluated and recommended are included in this 
study and may be found in the Appendices. 

B. PROJECT SUMMARY 

Of a total of eleven(l 1) potential ECOs analyzed in this study, six(6) are being 
recommended for ECIP implementation for applicable housing groups: 

• Insulation of exterior walls 

• Insulation of floor over unheated crawl spaces 

• Selective installation of high efficiency fluorescent light fixtures 

• Reactivation of existing whole house fans or installation of new ones 

• Installation of programmable thermostats 

• Insulation of domestic water heaters in unheated crawl spaces 
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Each of the housing areas was analyzed using the 'Multiple ECO' simulation of the 
ASEAM routine. The resultant projection in energy savings therefore do reflect the 
synergistic effect of the implementation of multiple ECOs. 

The recommended ECOs have been packaged into seven(7) ECIP projects (two 
projects for the 'RIVER VILLAGE 1600 AREA’ group, one for each of the other 
groups). This packaging approach makes it possible to compute the 'Savings-to- 
Investment Ratio' (SIR) and the payback period, with appropriate consideration of the 
synergistic effect. With all recommended ECOs implemented, the projected savings in 
energy for these six housing groups would be 13,161 MBtu per year, or 24.5% of the 
existing level. The savings in energy costs would be $ 171,686 per year, or 24.9% of 
the existing level. The total cost of the seven ECIP packages, including SIOH and 
design fee, is $ 827,784, for an average simple payback of 5 years. 

Itemized energy/energy cost savings, first costs and SIR/pay backs for each housing 
group are included in TABLE 1: 'LIST OF ECO’S RECOMMENDED FOR 
IMPLEMENTATION' of the Executive Summary. 

C. ENERGY CONSERVATION ANALYSIS 

1. ECOs Investigated 


A number of energy conservation opportunities (ECOs) have been investigated to 
determine their potential for more detailed analysis as described in this study: 


a. HVAC Equi pment and Controls: 

• Furnace/air-conditioning system 

• Attic ventilation system 

• Whole house ventilation system 

• Domestic water heaters 

• Programmable thermostats 

b. Weatherization: 

• Insulation of envelope (wall, roof/attic, floor over crawl space, etc.) 

• Storm windows and storm doors 

• Weatherstripping 

• Shading 

c. Lighting: 

• New fixtures 

• Re-lamping of existing fixtures 
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2. ECOs Rejected 

The following is a listing of the ECOs rejected after investigation. Explanations 
of rejection are provided in section 'IV. BUILDING ANALYSIS. 

a. HVAC Equipment and Controls: 

• Furnace/air-conditioning unit replacement 

• New attic ventilation fans 

• Domestic water heater replacement 

b. Weatherization; 

• Add storm windows and storm doors 

• Add weatherstripping 

• Add Shading 

• Insulate basement Walls 

c. Lighting: 

• Re-lamping of existing fixtures 

3. ECOs Recommended 
Based on: 

a. Initial cost of each Energy Conservation Opportunity (ECO) as determined 
through local market research; 

b. Result of computer modeling of building air-conditioning and heating 
energy calculation program ASEAM and 

c. Result of life cycle cost analysis program BLCC 

The following ECOs are recommended for implementation through the Energy 
Conservation Investment Program (ECIP) projects. Each of these ECOs has a 
Savings-to-Investment Ratio (SIR) of 1.25 or higher, and therefore meets the 
ECIP requirement. Energy and energy cost savings shown are for each housing 
unit group. 
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ECIP Project No. 2: 

Multiple ECO’s 1 to 4 188,698 50,276 2,092 2,221 4,313 4.37 
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Cost of multiple ECO’s exceeds 5300,000, the two ECOs are therefore packaged separately, but the energy savings shown reflects the synergistic effect. 
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4. ECIP Projects Developed 

Per the direction of the Installation, seven(7) ECO packages have been developed 
based on ECIP project guidelines, as follows. ECIP Nos. 6 and 7, both for River 
Village 1600 Area, if combined, would exceed $300,000 in cost. They are 
therefore packaged separately. 


ECIP No. 1: Gerber Village 100 Areas with no basement (22 units) 


• Insulate exterior walls 

• Insulate over crawl space 

• Replace 3 incandescent light fixtures with high efficiency fluorescent type 

• Reactivate existing whole house fans 
^ • Install programmable thermostats 

ECIP No. 2: Gerber Village 100 Areas with basement (36 units) 

• Insulate exterior walls 

• Insulate over crawl space 

• Replace 3 incandescent light fixtures with high efficiency fluorescent type 

• Reactivate existing whole house fans 
V • Install programmable thermostats 

ECIP No. 3: 166-171 Area ( 12 units) 




Insulate exterior walls 
Insulate over crawl space 

Replace 3 incandescent light fixtures with high efficiency fluorescent type 
Install new whole house fans 
Install programmable thermostats 


ECIP No. 4: T-400 Area "T"-shape Houses (20 units) 


• Replace 3 incandescent light fixtures with high efficiency fluorescent type 

• Install new whole house fans 

• Install programmable thermostats 

• Insulate domestic water heaters 


ECIP No. 5: T-400 Area "L"-shape Houses (14 units) 


• Insulate over crawl space 

• Replace 3 incandescent light fixtures with high efficiency fluorescent type 

• Install new whole house fans 

• Install programmable thermostats 

• Insulate domestic water heaters 
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• Install new whole house fans 

• Install programmable thermostats 

The 'Life Cycle Cost Analysis Summary - Energy Conservation Investment 
Program (EaP)' for each ECIP is attached herein as well as in Appendix I. 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA 


PROJECT TITLE: Housing Insulati on Study (ECO) 


DISCRETE PORTION NAME: 
ANALYSIS DATE: Jan '95. 


REGION NO. 3. PROJECT NO. DACA-31-92 D0061 De|, Onfer5 

__ FISCAL YEAR 95 _ 

Gaitw Village 100 Area - No R asement: Multiple ECO's- ECIP No. _ 

ECONOMIC LIFE 20 PREPARER EINHORN YAFFEE PRESCOTT 


1 INVESTMENT COSTS: 

A. CONSTRUCTION COST $ 120.711 

B. SIOH $-Z243 

C. DESIGN COST $-L241 

D. TOTAL COST (1A+1B+1C) $ 135,200. 


E. SALVAGE VALUE OF EXISTING EQUIPMENT 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 


$ - 0 - 
$, - 0 - 

$ 135.200 


2 FNERGY SAVINGS f+VCOSTf-): 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS 


mon Or.t 19941 DISCOUNT RATE: JL12L 


ENERGY COST SAVINGS 

SOURCE $/MBTU(1) MBTU/YR(2) 

A. ELEC $ 17.58 -14Q4- 

B. DIST $_ _ 

C. RESID $_ _ 

D. NG $ 6.079 1.327 _ 

G. OTHER $_ _ 

H. DEMAND SAVINGS 

I. TOTAL — 2221 — 


ANNUAL $ DISCOUNT DISCOUNTED 

SAVINGS(3) FACTOR(4) SAVINGS(5) 

$ 24 682 15.61 $ 365.29]— 

$ _ _ $ - 

$_ _ $- 

Ht 8 066 20.96 $ 169. Q 91 _ 

$_ _ 5 - 

5 _ _ $_ 

$ 02748 $_554,372— 


.9 NON-ENERGY SAVINGS (+1 OR COST (-): 

A. ANNUAL RECURRING (+/-) $- 

(1) DISCOUNT FACTOR (TABLE A) - 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 

ITEM SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAVINGS/ 

COST (-) (1) OCCUR. (2) FACTOR(3) (+)COST(+/-)(4) 



c_$___ _ $- 

d. TOTAL $_ $. 


C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) 

4 FIRST YFAR DPI I AR SAVINGS (2l3+(3Bdl/YRS ECON LIFE)) 

5 SIMPLE PAYBACK (1G/4) : 

fi TOTAL NET DISCOUNTED SAVINGS (2I5 + 3CI : 

7 RAVINGS TO INVESTMENT RATIO (SIR) 6/1G : 


$ , 0 

| 32.748 

5 YEARS 
$ 554.372 

3.72 


© 1995 EINHORN YAFFEE PRESCOTT, architecture * engineering, p.c architecture a engineering, p.c 

PROJECT NO. 60592.00 






FT. BEL VOIR FAMILY HOUSING INSULATION/ECO STUDY 
FORT BELVOIR, VIRGINIA 


PRE-FINAL SUBMISSION (REVISED) 
JANUARY 18. 1995 


LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft Belvoir VA REGION NO. _£ PROJECT NO. DACA-31-92 P0061 Del. Order 5 

PROJECT TITLE: Housing Insulation Study (ECO) _ FISCAL YEAR _95_ 

DISCRETE PORTION NAME: Gerber Village 10 0 Area • With Basement: Multiple ECQIs - ECIP No. 2 — 

ANALYSIS DATE: Jan '95 ECONOMIC LIFE 20 PREPARER EINHORN YAFFEE PRESCQII 


1. INVESTMENT COSTS: 

A. CONSTRUCTION COST $ 168,480 

B. SIOH $ 10.109 

C. DESIGN COST $ 10.109 

D. TOTAL COST (1A+1B+1C) $ 188,698 

E. SALVAGE VALUE OF EXISTING EQUIPMENT 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 


$ _ 

$_ -Oz. 


$ , 188.698 


2. ENERGY SAVINGS (+VCOSTF): 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS (BOD Oct 1994) DISCOUNT RATE: 


ENERGY COST SAVINGS 

ANNUAL $ 


DISCOUNT 

DISCOUNTED 

SOURCE $/MBTU(1) MBTU/YR(2) 

SAVINGS(3) 


FACTOR(4) 

SAVINGS(5) 

A ELEC £ 17.58 2.092 

£ 36.775 


15.61 

$_ 

574.094 

B DIST $ 

£ 



$_ 


C RESID $ 

£ 



$_ 


D NG £ 6.079 2.221 

£ 13.501 


20.96 

$_ 

282.990 

G OTHER £ 

£ 



$_ 


H DEMAND SAVINGS 

$ 



$_ 


1 TOTAL 4.313 

£ 50.276 



$_ 

857.084 

3 NON-ENERGY SAVINGS (+) OR COST (-): 






A. ANNUAL RECURRING (+/-) 

$ 





(1) DISCOUNT FACTOR (TABLE A) 






(2) DISCOUNTED SAVINGS/COST (3AX3A1) 




$_ 

0 

B. NON-RECURRING SAVINGS (+) OR COST (-) 






ITEM SAVINGS (+) YEAR OF 

DISCOUNT 

DISCOUNTED SAVINGS/ 



COST (-)(1) OCCUR. (2) 

FACTOR(3) 


(+)COST(+/-)(4) 



a. $ 


$_ 




b. $ 


$_ 




c. $ 


$_ 




d. TOTAL $ 


$_ 

0 



C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) 


£ 0 

_ 



4 FIRST YEAR DOLLAR SAVINGS (2l3+f3Bd1/YRS ECON LIFE)) : £ 50,276 - 

5 SIMPLE PAYBACK MG/4) : A -YEARS 

fi TOTAL NET DISCOUNTED SAVINGS 1215 ± 30 : £ 857.084 _ 

7 SAVINGS TO INVESTMENT RATIO (SIR1 6/1G : 4.37 _ 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA _ REGION NO. JL 

PROJECT TITLE: Housing Insul ation Study (ECO)- 

DISCRETE PORTION NAME: 166-171 Area: Multiple ECO'S. 
ANALYSIS DATE: Jan '95 ECONOMIC LIFE _2Q_ 


PROJECT NO. DACA-31-92 D0061 Del. Order 5 
FISCAL YEAR 95 

' __ ECIP No. _2_ 

PREPARER EINHORNYAFFEE PRESCOTT 


INVESTMENT COSTS: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 


CONSTRUCTION COST $_51.ZZ& 

SIOH 

DESIGN COST 
TOTAL COST (1A+1B+1C) 

SALVAGE VALUE OF EXISTING EQUIPMENT 
PUBLIC UTILITY COMPANY REBATE 
TOTAL INVESTMENT (1D-1E-1F) 


$ 

3076 

$_ 

3.076 

$_ 

57.429 


$ _ 

$_rSL 


$ 57.429 


2 ENERGY SAVINGS f+VCOSTf-): 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS 


ffiQD Oct 19941 DISCOUNT RATE: 3.1% 


ENERGY COST SAVINGS 

SOURCE $/MBTU(1) MBTU/YR(2) 


ANNUALS DISCOUNT 
SAVINGS(3) FACTOR(4) 


DISCOUNTED 

SAVINGS(5) 


A. ELEC 

B. DIST $. 

C. RESID $. 

D. NG $. 

G. OTHER $. 

H. DEMAND SAVINGS 

I. TOTAL 


S 8.354 


15.61 


1 H iVV- 


$ 


$ 



$ 


$ 

6.079 

316 

$ 1.922 

20.96 

$ 40.263 . 



$ 


$ 


_Z2L 


10.176 


170.624 


.9 NON-ENERGY SAVINGS (+1 OR COST (-): 


A. ANNUAL RECURRING (+/-) $. 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 


B. NON-RECURRING SAVINGS (+) OR COST (-) 


ITEM SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAVINGS/ 

COST (-) (1) OCCUR. (2) FACTOR(3) (+)COST(+/-)(4) 

a. _ $_ _ _ $- 

b. _ $_ _ _ $_ 

c. _ $__ _ _ $- 

d. TOTAL $_ $-2— 


$_ 0 


C. TOTAL NON-ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $_0 


4 FIRSTYEARDOII AR SAVINGS (2l3+(3Bd1/YRS ECON LIFE)) : 
6 SIMPLE PAYBACK (1G/4) : 

6 TOTAL NET DISCOUNTED SAVINGS (215 + 30 : 

7 SAVINGS TO INVESTMENT RATIO (SIR! 6/1G : 


$ 10176 

_6 YEARS 

$ 170.624 _ 

2.67 
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FT. BEL VOIR FAMILY HOUSING INSULATION/ECO STUDY 
FORT BEL VOIR. VIRGINIA 


PRE-FINAL SUBMISSION (REVISED) 
JANUARY 18, 1995 


LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: FI Bslvoir VA REGION NO. 3. PROJECT NO. DACA-31-92 DQQ61 Del. Order 5 

PROJECT TITLE: Housing Insulation Study (ECO) _ FISCAL YEAR _95_ 

DISCRETE PORTION NAME: T-400 Area T-s hape units: Multiple ECO’s_ ECIP No. _J_ 

ANALYSIS DATE: Jan '95 ECONOMIC LIFE 20 PREPARER EINHORN YAFFEE PRESCO ]J 


1. INVESTMENT COSTS: 

A. CONSTRUCTION COST 
SIOH 

DESIGN COST 
TOTAL COST (1A+1B+1C) 


B. 

C. 

D. 

E. 

F. 

G. 


29.804 


$ 

1.788 

$_ 

1.788 

$_ 

33.380 


SALVAGE VALUE OF EXISTING EQUIPMENT 
PUBLIC UTILITY COMPANY REBATE 
TOTAL INVESTMENT (1D-1E-1F) 


- 0 - 


- 0 - 


$ 33.380 


? ENERGY SAVINGS (-H/COSTH: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS 


(ROD Oct 19941 DISCOUNT RATE: 3.1% 


ENERGY 


A. ELEC 

B. DIST 

C. RESID 

D. NG 

G. OTHER 


H. DEMAND SAVINGS 

I. TOTAL 


596 


COST 

$/MBTU(1) 

SAVINGS 

MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

$ 17 58 

421 

$ 

7.401 

15.61 

S 115.532_ 

$ 


$ 



$ 

$ 


$ 



$ 

$ 6.079 

175 

$ 

1.064 

20.96 

$ 22.298 

$ 


$_ 



$ 


8465 


$ 137.830 


3 NON-ENERGY SAVINGS (+1 OR COST (-): 

A. ANNUAL RECURRING (+/-) $_ 

(1) DISCOUNT FACTOR (TABLE A) - 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 

ITEM SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAVINGS/ 

COST (-) (1) OCCUR. (2) FACTOR(3) (+)COST(+/-)(4) 


a. _ $_ $- 

b. _ $_ $- 

c. _ $_ $- 

d. TOTAL $_ $- 2— 

C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $-Q. 


4 FIRST YFAR DPI I AR SAVINGS (2l3+(3Bri1/YRS ECON LIFE) : 

5 SIMPLE PAYBACK flG/4) : 

6 TOTAL NET DISCOUNTED SAVINGS (215 + 30 : 

7 SAVINGS TO INVFSTMENT RATIO (SIR1 6/1G : 


$ 8 465 

_4_ YEARS 

.* 137.830 

3.76 
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FT. BEL VOIR FAMILY HOUSING INSULATION/ECO STUDY 


PRE-FINAL SUBMISSION (REVISED) 


FORT BEL VOIR, VIRGINIA 


JANUARY 18. 1995 


LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA 


REGION NO. 3. 


PROJECT TITLE: Housing Insulation Study (ECO) 


DISCRETE PORTION NAME: 
ANALYSIS DATE: Jan '95 


T-400 Area ‘L'-shape units: Multiple ECO'S 
ECONOMIC LIFE 20 


PROJECT NO. DACA-31-92 D0Q61 Del. Order 5 
FISCAL YEAR 95 

ECIP No. 


1 INVESTMENT COSTS: 

A. CONSTRUCTION COST 
SIOH 

DESIGN COST 
TOTAL COST (1A+1B+1C) 


B. 

C. 

D. 

E. 

F. 

G. 


$_ 

$_ 

$_ 

$_ 


42.069 


2.524 


23 2L 


47.118 


SALVAGE VALUE OF EXISTING EQUIPMENT 
PUBLIC UTILITY COMPANY REBATE 
TOTAL INVESTMENT (1D-1E-1F) 


PREPARER EINHORN YAFFEE PRESCOTT 


$. 

$_ 


- 0 - 


- 0 - 


$ 47.118, 


FNFRGY SAVINGS 41/COSTM: 


DATE OF NISTIR 4942-1 

ENERGY 

COST 

SOURCE 

$/MBTU(1) 

A. ELEC 

$ 17.58 

B. DIST 

$ 

C. RESID 

$ 

D. NG 

S 6.079 

G.OTHER 

$ 

H. DEMAND SAVINGS 

1. TOTAL 



SAVINGS 

MBTU/YR(2) 

560 


672 


ANNUALS 

SAVINGS(3) 


1.232 


$_ 

$_ 

$_ 

$_ 

$_ 

$_ 

$_ 


9.845 


4.085 


13.930 


/BOD Oct 19941 

DISCOUNT RATE: 3.1% 

DISCOUNT 

DISCOUNTED 

FACTOR(4) 

SAVINGS(5) 

15.61 

$ 153.677_ 

$ 

$_ 

20.96 

£ 85.623 


$ _ 

$ _ 

$ 239.300 


3 NON-ENERGY SAVINGS (+1 OR COST (-): 

A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 


ITEM 


a. . 

b. . 

c. 


SAVINGS (+) 
COST (-) (1) 


YEAR OF 
OCCUR. (2) 


DISCOUNT 

FACTOR(3) 


d. TOTAL $_ 


DISCOUNTED SAVINGS/ 
(+)COST(+/-)(4) 


C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) 

4. FIRST YFAR DOLLAR SAVINGS (2l3+(3Bd1/YRS ECON LIFE) : 
5 SIMPLE PAYBACK MG/4) : 


6 TOTAL NFT DISCOUNTED SAVINGS (215 4- 3C) : 

7 SAVINGS TO INVESTMENT RATIO (SIR) 6/1G : 


$ 13.930 


S 239.300 


4 YEARS 


4.57 
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FT. BEL VOIR FAMILY HOUSING INSULATION/ECO STUDY 


PRE-FINAL SUBMISSION (REVISED) 


PORT BEL VOIR. VIRGINIA 


JANUARY 18, 1995 


LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA REGION NO. 3_ 

PROJECT TITLE: Housing Insulation Study (ECO) 


PROJECT NO. DACA-31-92 D0061 
FISCAL YEAR 95 


Del. Order 5 


DISCRETE PORTION NAME: River Village 1600 Area: Replace 3 Light Fixture s with Fluorescent type ECIP No. _6 


ANALYSIS DATE: Jan '95_ 


ECONOMIC LIFE _20_ 


1. INVESTMENT COSTS: 


A. CONSTRUCTION COST 

B. SIOH 

C. DESIGN COST 

D. TOTAL COST (1A+1B+1C) 

E. SALVAGE VALUE OF EXISTING EQUIPMENT 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 


59.220 


3.553 


3.553 


66.326 


PREPARER EINHORNYAFFEE PRESCOTT 


- 0 - 


-Qi 


$ 66.326 


2 ENERGY SAVINGS (+VCOST(4: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS 


ENERGY 


mOD Oct 19941 DISCOUNT RATE: 3.1% 


A. ELEC 

B. DIST 

C. RESID 

D. NG 


COST 

$/MBTU(1) 

SAVINGS 

MBTU/YR(2) 

ANNUAL $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

i 17 58 

661 

$ 11.620 

15.61 

£ 181.394 

$ 


£ 


$ 

s 


$ 


$ 

$ 6 079 

M 63 

£ M 383 

20.96 

£ (■) 8.027 

$ 


$ 


$ 


H. DEMAND SAVINGS 

I. TOTAL 


598 


L280 


173.367 


3 NON-ENFRGY SAVINGS (±) OR COST (4: 

A. ANNUAL RECURRING (+/-) $_ 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 

ITEM SAVINGS (+) YEAR OF DISCOUNT 

COST (-) (1) OCCUR. (2) FACTOR(3) 


a. _ 

b. _ 

c. _ 

d. TOTAL 


$. 

$_ 

$_ 

$_ 


DISCOUNTED SAVINGS/ 
(+)COST(+/-)(4) 


$_ 

$_ 

$_ 

$_ 


C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) 

4 FIRST YFAR DOLLAR SAVINGS (2l3+(3Bd1/YRS ECON LIFE) : 

5 SIMPLE PAYBACK (1G/41 : 

6 TOTAL NFT DISCOUNTED SAVINGS (215+ 30 : 

7 SAVINGS TO INVESTMENT RATIO (SIR) 6/1G : 


598 


6 YEARS 


173.367 


2.46 
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FT. BEL VOIR FAMILY HOUSING INSULATION/ECO STUDY 


PRE-FINAL SUBMISSION (REVISED) 


FORT BEL VOIR, VIRGINIA 


JANUARY 18, 1995 


LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA 
PROJECT TITLE: Housing jc 
DISCRETE PORTION NAME: 
ANALYSIS DATE: Jan '95. 


REGION NO. 3. PROJECT NO. DACA-31-92 D0061 Del. Order 5 
n Study fECOI FISCAL YEAR _95_ 

■ Village 1600 Area- Install Whole House Fa ns & Proa. Thermostats ECIP No. 
ECONOMIC LIFE 20 PREPARER EINHORN YAFFEE Pf 


A. CONSTRUCTION COST $_ l 

B. SIOH $_ 

C. DESIGN COST $_ 

D. TOTAL COST (1A+1B+1C) $_i 

E. SALVAGE VALUE OF EXISTING EQUIPMENT 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (ID-1 E-1F) 


$_XL 

$ _ 


$ 238.564 


? FNERGY SAVINGS (+VCOSTP; 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS ( BOD OcM 

ENERGY COST SAVINGS ANNUALS DISCOUNT 

SOURCE $/MBTU(1) MBTU/YR(2) SAVINGS(3) FACTOR(4) 


DISCOUNT RATE: 3.1% 

DISCOUNTED 

SAVINGS(5) 
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FT RF1 .VOIR FAMILY HQIISlNfj INSIH.AT10N/EC0 STUDY - PRF-FINALSUBMISSIONJ^V ,^ 

TORT BEL VOIR, VIRGINIA 

5. Operational or Policy Change Recommendations 

No operational or policy change is recommended for the housing units studied. Existing 
policy of llie Housing Office has served the Installation well, and Utcre is no compelling 

reason to change it. 

D. ENERGY AND COST SAVINGS 
See TABLE 2 for die following: 

1. Projected energy and energy cost savings and 

2. Projected percentage of energy saved. 


TABLE 2: ENERGY AND ENERGY COST SAVINGS SUMMARY 
(Total of all six housing groups) 



Existing Energy 
Consumption/Co 

St 

Projected Energy 
Consumption/ 

Savings in 
Energy/Cost: 

Savings in 
Energy/Cost: 

Category 

Cost 

Quantity 

% 

Encrgy/Ycac 

Electricity (MBtu) 

Gas (MBtu) 

30,014 

23,789 

22,039 

18,603 

7,975 

5,186 

26.6 

21.8 

Total (MBtu) 

53,803 

40642 

13,161 

24.5 

(average) 

Encmv Cost/Y_r~ 



171,686 

24.9 

Dollars ($) 

689,452 

517,766 


NOTES : 1. Utility costs based on $ 17.575/MBtu ($ 0.06/kWh) lor electricity, —. 

$ 6.082/MBtu ($ 0.68/thcrm) for natural gas. 

2. Projected savings based on implementation ol all scvcn(7) ECIP projects. 


£ vvMl'V 


11. PURPOSE AND SCOPE 


A. PURPOSE 

This study is intended to establish the current state of energy consumption in six neighborhoods 
on die Installation, and recommend economically viable options to improve energy c lciency o 
die buildings as evaluated against Energy Conservation Investment Program (ECIP) criteria. 
Potential energy conservation opportunities (ECOs) would be analyzed dirough computer 
modeling, die results of which would form the basis of the recommendations of this study. 
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FT. BEL VOIR FAMILY HOUSING INSULATION/ECO STUDY 
FORT BEL VOIR, VIRGINIA 


PRE-FINAL SUBMISSION (REVISED) 
JANUARY 18, 1995 


B. SCOPE OF WORK 

1. Buildings to Be Evaluated 

The study population consists ol six dilferent lainily housing models as follows: 

a. Cierhcr Village. 100 Area : 2 story, 4 bedroom houses without basement. 22 units. 

b. Gerber Village. 100 Area : 2 story. 4 bedroom houses with basement. 36 units. 

c. 166-171 Area : 3 story, 3 bedroom duplex houses. 12 units (6 buildings). 

d. T-400 Area "T" shape : 1 story, 3 bedroom houses. 20 units. 

e. T-400 Area "L" shanc : 1 story, 3 bedroom houses. 14 units. 

f. River Village. 16(H) Area : 2 story, 3 bedroom duplex houses. 188 units (94 
buildings). 

2. Requirement of Building Audits 

The condition and die thermal characteristics of die housing units shall be assessed through 
selective building audits. A minimum ol five (5) percent ol each housing model shall be 
surveyed, and all relevant field data gathered shall be recorded on standard survey forms 
and submitted as part of die study. See 'III. BUILDING AUDITS' for detailed description 
of work requirements. 

3. Energy Conservation Opportunities (ECOs) 

ECOs to be analyzed for feasibility under ibis study include: 

a. Wcadicrstripping/caulking for doors and windows - including storm doors/windows; 

b. Insulation of building envelope - installation of new insulation or enhancement of 
existing insulation for walls, attic, basement walls and crawl space; 

c. Storm dtxirs - installation of new storm doors or replacement of existing ones, 
including replacement of frames; 

d. Storm windows - installation of new storm windows or replacement of existing 
ones, including replacement of frames; 

c. Attic mechanical ventilation system - installation of new whole house fans or 
reactivation of existing ones; installation of gable-mounted attic Ians; 

f. Replacement of existing incandescent light fixtures widi fluorescent types; and 

g. Insulation of domestic water heater and distribution piping. 

4. ECO Analysis 

The ECOs listed above will be analyzed against the cxisling conditions established lor 
each model type and projected out over the model population. Each ECO will be analyzed 
individually for energy and cost savings using EC1P criteria. The total project will be 
extrapolated into a complete ECIP document suitable for submission into the program for 
funding. 

5. Market Analysis 

A market analysis will be conducted to determine efficient and reliable products to 
successfully realize the potential of each ECO. At least one product will be recommended 
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FT. BEL VOIR FAMILY HOUSING INSULAT ION/ECO STUDY, 

TORT BHLVOIR, VIRGINIA 


PRE-FINAL SUBMISSION (REVISED) 


JANUARY 18, 1995 


for each ECO evaluated (c.g. insulation, fan, lighting fixture). Price in formation and 
“j! Z be provided. See IV. BUILDING ANALYSIS. E. Marker Analysts. 

HI. BUILDING AUDITS 

A. SURVEY METHODOLOGY 

1. Approach 

Five percent (5%) of the housing units from each neighborhood (also reierred to as 
"Areas") were sampled for audit, and it is assumed that these sample units arc 
representative of the entire respective study area. Where variances m construction were 
found in sample units of any neighborhood, they were noted accordingly lor analysis of 

impact. 

2. Recording of Data 

A Field Survey Form was completed for the first unit audited in each neighborhood. Tins 
form was then used as a basis for comparison for the other units in the area being M 
(Copies of all completed survey forms may be found in Append,x A). Varmnees fromUte 
first unit dial were found in the remaining units were noted on page 4 ol the Survey Fonn. 
Interviews with residents were completed for at least two units of every group. This was to 
determine conditions not present at die time of the survey. For instance. Reside,t cou 
report whether walls were cold during the winter. Hus fact could not necessarily 
observed during a survey on a warm day in mid-November. 

3. Wall Construction 

Three methods were used to determine wall construction: visual observation of open walls, 
previous experience widi similar residential structures and interviews with residents and 
maintenance personnel. 


B. 


DESCRIPTION OF EXISTING CONDITIONS 


1. General 


All of die housing units audited appear to be in either good or very good overall 
This is attributable to a sound maintenancc/improvcmcnt program m place over U c y 
It is evident diat there lues been an on going energy conservation program. 

Measures raken improve building envelope performance included 

and ins,ailing s.orm drains raid windows.. Will, the except,on,d 16 

Area Sun moms and T-400"L" units. crawl spaces Have been msulatcc£' 

Efforts to insulate walls after construction have been limited to die • 

previously mentioned and are one of the primary ECOs considered ,nd,^atKly_Aa 

insulation is also very consistent. All audited units appear to have die same depth ol 

blown-in material. 

Weatherizing of openings also appeals relatively consistent. With die exception of tliejOO 
Area, all unit have been retro-lined with storm doors and windows. Them w* 
attention to details in areas such as covering sash pockets in Gerber Village. T-400 units 
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have been recently retro-fitted with conventional vinyl clad wood windows with double 
pane glazing. T-400 units do have storm doors in place. Overall condition of the 
wcatlierstripping is fair. 


Ventilation of attics and crawl spaces varied with each area. 

All water heaters and HVAC equipment observed arc about the same age and model 
regardless or the units studied. Furnaces are high efficiency, gas-fired, pulse combustion 
type, with humidifiers rctro-filtcd. Residents reported the humidifiers were unreliable. 
Gas water heaters and furnaces appear less than 10 years old. One ol the units surveyed 
had m echanically assisted attic fans~Wltil c Gerber is the only neighborhood with whole 
house fans, theyhavc been disconnected. 


2. Variances 

Two potentially significant variances were observed during the surveys. River Village has 
tliree types of facades. The differences lie in the ratio ol siding to brick on the front facade 
and the nature of the shading devices employed. U values of 4" face brick and wood lap 
siding arc virtually identical, allowing this variance to be ignored. The role ol the shading 
devices employed was also small enough to be ignored. The second major variance is the 
presence of bedroom additions on the T-4(K)"L” units. 

3. Description by Model 

a. 100 Area - Gerber Village: 

2 Story, 4 Bedroom house without Basement - 22 units (Code: GV1 A) 

2 Story, 4 Bedroom house with Basement - 36 units (Code: GV IB) 


(1) General 

Gerber Village was developed as, and remains a single family housing area. 
The design and construction is consistent with construction practices of the 
40's and 50's: solid masonry construction with wood lramc floors and roofs. 
Elements currently considered energy conservation features were typically 
treated as items of comfort, e.g. insulation in the attic. Thus thermal 
considerations throughout the envelope were minimal. Recent efforts to 
optimize thermal performance arc consistent with oilier cl forts throughout the 
sample population. 

(2) Building Envelope 

The presence of 6th course headers in the common bond brick and no weep 
holes strongly suggest exterior walls arc double width masonry walls without 
an airspace. The interior finish is probably gypsum board on lurring. 
Currently there is no insulation. 

In units with basement, the basement walls arc of concrete. Access to the 
crawl spaces in these units is through a small door in the basement. These 
plywood doors arc typically ill fitting and residents complain of drafts. 
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Wood framed floors arc finished in hardwood. It could not he determined,if 
die crawl space in units without ba sements have insulation . The crawl space 
in units withRaSenients have noTbeen insulated. Crawl spaces have 
ventilation as described under the "ventilation" paragraph. 


Each Gerber building has three roofs: a flat roof over the dining room, and 
pitched roof's over the main house, kitchen and rear entry. The main roof 
attic has approximately 16 inches of blown-in insulation over the original 
balls. Insulations in the other two (smaller) rnrife'mnldjipt jc confirmed. It 


(3) Openings 

Windows are the original wood-frame, double-hung type with single pane 
glazing and sash weights. Openings have been retro-fitted with aluminum 
storm windows which cover the sasit pockets. Infiltration potential appears 
low as confirmed by interviews with residents. 

Exterior doors arc insulated metal type with 2 small glazing panes. Storm 
doors arc aluminum and glass. Wealherstripping is missing at Iront doors 
and needs maintenance at the side doors. 


(4) Ventilation 

Natural ventilation is provided lor crawl spaces and attics. Crawl spaces arc 
vented via nominal 3" x X" brick vents, 2 per wall. Passive ventilation in the 
main roof is accomplished with an oversized gable vent. No cave vents were 
observed. The smaller pitched roof is also ventilated via a gable vent. 
Connection between these two roofs was not verified. 

There is a mechanical ventilation system in the building. 

(5) Mechanical Equipment and Lighting 

Water heaters arc in the unheated mechanical room in units without 
basements. In the units with basements the hot water heaters are located in 
the basement. Water heaters in both types of units are not insulated. Ceiling 
light fixtures arc standard incandescent type. 


b. 166-171 Area: 

3 Story, 3 Bedroom Duplexes - 12 units (Code: 166) 
(1) General 


These duplex units arc similar to those built on Army bases throughout the 
Mid-Atlantic during the 20's and 30 s. Solid masonry construction with wood 
frame floors and roofs. These units have a basement and a sun room created 
from built in porches. Thermal considerations during design and 
construction, throughout the envelope were minimal. Recent efforts to 


©1995 EINHORN YAFFEE PRESCOIT, architecture a engineering, p.c architecture a engineering, p.c Page - 20 

PROJECT NO. 60592.00 



FT BEL VOIR FAMILY HOUSING 1NSIILATION/ECO STUDY - PRE-FINAL SUBMISSION (REVIS ED) 

rK - ---—--- JANUARY 18, 1995 

FORT BEL VOIR, VIRGINIA 

optimize thermal performance are consistent with other efforts throughout the 
sample population. 

(2) Building Envelope 

As with Gerber Village, 6th course headers and no weeps strongly suggest 
exterior wails arc double width masonry walls without an airspace. The 
interior finish is gypsum board on furring. Currently there is no insulation. 
Basement walls arc of concrete. Access to the crawl space is provided via a 
plywood access door. 

Wood framed floors arc finished in hardwixid. Sun r<x>m floors, which are 
over crawl spaces, do not have insulation. Crawl spaces arc ventilated as 
described under 'Ventilation' paragraph. 

Steeply pitched wood frame attics have approximately 10 inches ol blown-in 
insulation over the original 4-inch baits. 

(3) Openings 

Windows arc the original wood-frame, double-hung type with single pane 
glazing and sash weights. Openings have been retro-fitted with aluminum 
storm windows which cover the sash pockets. Infiltration potential appears 
low as confirmed by interviews with residents. 

Exterior doors arc insulated metal type with 2 small glazing panes. A small 
vestibule exists at the front entry, which acts as an air lock when properly 
used. Storm doors arc aluminum and glass. Weatherstripping is in fair shape 
throughout. 

(4) Ventilation 

Natural ventilation is provided for crawl spaces and attics. Sun room crawl 
spaces arc vented via nominal 3" x X" brick vents, 1 each on the short walls. 
Passive ventilation in the main roof is accomplished with two rectangular 
vents. No cave vents were observed. 

There is no mechanical ventilation system in the buildings. 

(5) Mechanical Equipment and Lighting 

Water healers arc located in the basements tutd are not insulated. Ceiling 
light fixtures arc standard incandescent type. 
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T-400 Areas: 


1 Story, 3 Bedroom House, T Shape - 20 units (Code. 400T) 

1 Story, 4 Bedroom House, 'L' Shape - 14 units (Code: 400L) 

(1) General 

These wood frame units were originally constructed during the 4<)’s as 
temporary housing (hence the T designation). However due to die upkeep 
and original quality of construction Uicy have maintained well over the years. 
The floor, wall and attic design has readily lent itself to thermal 
improvements. For the most part such measures have already been 
undertaken. 

(2) Building Envelope 

Exterior wall cavities were not insulated. However the original wood siding 
has since been replaced with insulated vinyl siding. This was originally 
observed by residents present during die replacement and has been confirmed 
by Fort Belvoir DEH. Crawl space walls are cast in place concrete. 

Hardwood flooring covers die wood frame floor. 4-inches of bait msuladon 
have been installed in all of die T shaped units while L shaped units have no 
insulation in the crawl spaces. 

All attics observed have blown-in insulation ranging in depth from 5" to 10”; 
with die majority at least 9". This is in addition to die original 4’ bait 

insulation. 

(3) Openings 

During the installation of new siding, vinyl clad wood, double hung windows 
with double pane glazing were installed. Residents report diese win ows 
tight when properly locked. Windows have screens but no storm windows. 

Exterior doors arc insulated metal. The top portion of die doors have 9 
glazing lights. "L” shaped buildings have a pair of french doors leading to 
die porches. Storm doors arc present at all exterior doors and arc aluminum 
and glass. Infiltration potential is low and residents report dralung is a 
minimum. However, die wcadicrstripping docs require maintenance. 

(4) Ventilation 

Both eave and gable vents are present for the attics. Notable exceptions are 
units T-441 and T-442 ("T" shaped units) which have windows to die attic m 
lieu of gable vents. From outside observation diese attics do not appear to 

occupied. 

Openings for the crawl space brick vents are present in all "T” shaped units. 
One opening is consistently blocked while the odier has a conventional 



FT. BELVOIR FAMILY HOUSING INSULATION/ECO STUDY 

FORT BELVOIR. VIRGINIA 


PRE-FINAL SUBMISSION (REVISED) 

JANUARY 18,1995 


screen. "L" shaped units have perforated siding panels over the foundation 
walls, however, the foundation walls appear to have no openings to work 
with these perforations. Both of these conditions violate most codes which 
require cross ventilation in crawl spaces. 

There is no mechanical ventilation system in the building. 

(5) Mechanical Equipment and Lighting 

In the "T" shaped buildings, llie furnace and water heater are located in an 
excavated crawl space, and therefore exposed to the ambient temperature. 

"L" shaped buildings have the mechanical equipment and water heater in an 
unheated closet at the end of the building. Water heaters are undersized and 
residents often have difficulty maintaining enough hot water during showers. 
Further, water heaters in "L" shaped units are remote to bathrooms, requiring 
excessive water consumption to bring heated water to fixtures. "L" shaped 
buildings observed have ceiling fans in key locations tliroughout the house. 
Ceiling light fixtures are incandescent type except in kitchen and laundry 
room, where the fixtures arc of the fluorescent type. 

(6) Miscellaneous 

All T-400 units have operable fireplaces. The fireplace flue damper of unit 
480 was noted to be broken, creating a drafty condition. 

Most of the T-400s are built in old forests. The advanced development of Uie 
forest canopies offers passive temperature modulation, though winter solar 
gain is dampened. 

d. 1600 Area - River Village: 

2 Story, 3 Bedroom Duplexes - 188 units (Code: RV16) 

(1) General 

These units were developed in the late 50's and early 60's. Construction 
design at litis time design called out for wood frame construction to include 
insulation in wood frame wall cavities. Renovations of units in George 
Washington Village were underway during this survey. This made it possible 
to physically observe the elements of construction. It has been confirmed by 
base personnel these units were constructed at the same time and with the 
same technology as those in River Village. 

(2) Building Envelope 

Exterior walls are wood frame with a mixture of brick veneer and wood lap 
siding. As mentioned, cavities in the wood frame wall contain 3-1/2" batt 
insulation. 

Visual observation through foundation vents revealed wood framed floors 
over crawl spaces are insulated with 4" batts. 
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The wood framed attic floor has 4" of halt insulation under an additional 6" 
of blow-in insulation. 


(3) Openings 

While design had evolved to improve wall performance, windows remained a 
single pane design. These double hung windows have single pane glazing 
and their working condition is lair. Without the aluminum frame storm 
windows, with glass and screen panels, the windows would have higher 
infiltration rates. 

Front doors arc Hush w<x>d solid core without glazing. Side doors arc wood 
wid] 3 rows of 3 glazing panes each. The french door at the rear, includes 
/^lragals)and have plastic weatherstripping versus the metal spring type 
found tmthc other doors. All doors have aluminum/glass slomt doors in 
need of weatherstripping. 

(4) Ventilation 

The crawl space is ventilated via brick vents, one per building side. The attic 
space is ventilated via cave and gable vents. 

Though there is no mechanical ventilation system in the buildings, it would 
appear that these units were design to receive whole house fans. Openings 
framed into the attic floor appear to be large enough to accommodate such 
devices. 

(5) Mechanical Equipment and Lighting 

Domestic water heaters arc located in the center core ol the lirst floor. 

Neither they nor the hot water piping arc insulated. Ceiling light lixturcs are 
standard incandescent type. 

IV. BUILDING ANALYSIS 


A. INTRODUCTION 

1. Two computer programs arc used to perform the required calculations lor this study. 

a. M A Simplified Energy Analysis Method, VcrsiuiiJ .1T (ASEAM 3.0) is a modified 
bin method program developed by the Department oi Energy lor calculating the 
energy consumption of residential and simple commercial buildings. This public 
domain program offers a number of advantages for projects such as this one, 
including: 

(1) Use of standard algorithms from sources such as the DOE-2 program, die 
National Institute of Standards and Technology (NIST), American Society of 
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE), 
Illuminating Engineering Society (IES), etc. 

(2) Selection of weather data in both DOD and ASHRAE formats. 

(3) Calculates both peak and zone loads in thermal load analysis. 
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(4) Projects monthly and annual energy consumptions, and the respective energy 
costs, by fuel type. 

(5) Energy Conservation Opportunities (ECOs) are studied by comparing 
hasp.linc*, energy consumption and cost with alternative (ECO) energy 
consumption and cost. ECOs may be studied individually or in combinations 
with other ECOs. 


Due to its relatively simple input fonnat, which is by design, ASEAM has its 
limitations, too: 


(1) It does not take the thermal load of ventilation air (i.e., outside air) into 
consideration in the peak load calculations. 

(2) It does not generate sufficiently detailed equipment sizing information 
normally required for construction documents. 

b. Building Life Cycle Cost, Version 4.0" (BLCC) is an life cycle cost analysis 

program developed by the National Institute of Standards and Technology (NIST) 
which supports the ASEAM program. BLCC provides economic analysis of 
proposed capital investments that arc expected to reduce long-term operating costs 
of buildings or building systems/components. It is especially useful for evaluating 
the costs and benefits of energy conservation projects in buildings. 

The BLCC program, which is also a public domain program, offers a number of 
features, including: 

(1) Two or more alternatives can be evaluated to determine which has the lowest 
life cycle cost. 

(2) Economic measures calculated include Net Savings; Savings-to-Investment 
Ratio (SIR); Adjusted Internal Rate of Return (AIRR) and Ycars to Payback. 

(3) It can be used for evaluating federal (including DOD), stale, and local 
government projects as well as private sector projects. 

(4) It complies with ASTM standards related to building economics as well as 
FEMP and OMB Circular A-94 guidelines for economic analysis for federal 
building projects. 

(5) It allows the user to create project specific rate schedules for utility costs 
when standard schedules do not meet the need. 


B. METHODOLOGY 

1. Establishment of Baseline Model 


Data collected through building audits arc screened and incorporated into the ASEAM ^ 
input files to generate baseline information regarding existing conditions. Thus baseline 
represents the "as is" condition of each type of housing units, including the thermal 
characteristics of building envelope (walls, windows and roofs), number of occupants, 
lighting load, miscellaneous equipment load (such as washer, dryer and cooking 
equipment) and the assumed average diversity of each of these loads on a daily and 
monthly basis. ~ ~ ' 

Assum ptions w ere also made on the average operating efficiency of the heating and air- 
conomoning system of the housing units. 
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2. Selection of Energy Conservation Opportunities (ECOs) 

ECOs specified in die Scope of Work arc analyzed individually via computer analysis, 

following these procedures: 

a. For each ECO to be analyzed, a single ECO input file would be generated in the 
ASEAM program to determine its projected savings in energy when compared with 
the baseline input (refer to paragraph C. Characteristics of ECOs for explanation 
of how each ECO input file differs from the baseline file). 

b. Economic data lor each ECO would then be used to calculate the savings-to- 
inveslment ratio (SIR) through (he BLCC program. 

c. Those ECOs with individual SIR exceeding 1.25 would then be grouped together by 
housing group (i.c., neighborhood), and a multiple ECO file would be generated 
for each group to calculate the total energy savings with synergistic effect taken into 
consideration. These ECOs would be packaged and recommended per Energy 
Conservation Investment Program (ECIP) project guidelines for funding 
consideration. 

d. Output from each multiple ECO analysis would then be used to perform the final 
life cycle cost analysis for each ECIP project through the BLCC program, yielding 
tlie SIRs and simple pay backs. 


3. Listing of ECOs Selected for Analysis 

a. ECOs chosen for computer analysis (ASEAM/BLCC): 

• Insulation of exterior walls (except basement) 

• Insulation of underside of floors over crawl space 

• Installation/rcactivalion of whole house fans and installation of 
programmable thermostats 

• Light fixture replacement with fluorescent type(s) 

b. ECOs chosen for manual analysis 

• Insulation of domestic water heater (in crawl space) 

• Installation of gable-mounted attic fans 

c. Description of work 

Insulation of exterior walls Blown-in insulation ior first and second floor walls. 
Two holes would be drilled in each furring cavity of the exterior walls, one near the 
ceiling and one near the mid-point, for cellulose insulation to be blown in and fill the 
cavity. Holes will be patched by the insulation contractor, and refinished by the 
dry wall contractor. The depth of cavities vary from 1 inch (Gerber Village 100 
Areas and 166-171 Area) to 3 inches (400 Areas), therefore affecting the final R- 
valuc of the insulated walls. 

Insulation for basement walls : 1.5” Rigid insulation between 2 channels from ^ 
basement ceiling to 2 feet below grade (total weight approximately 4”), with W' 
gypsum wall board taped and spacklcd. Existing interior side of walls should be 
tested for existence of lead-based paints before this work starts. Costs of abatement 
for lead-based paint arc not included in the ECO analyses of this report. 
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Insulation of underside of floors o ver crawl SDUCC Fiberglass insulation baits of R- 
11 insulating value (minimum) and with kraft paper backing would be installed 
between floor joists at crawl space. Insulation would be held in place with spring 
type wire fasteners. 

Installation/rcactivation of whole house fa ils In housing units of Gerber Village 
100 Areas, existing whole house fans would be reactivated by reconnecting Ians to 
new power wiring and having new controls (both thermostatic controls and fan 
speed controls) installed. In River Village 1600 Area units, new whole house fans 
and associated controls would be installed in existing Irantcd openings in second 
floor ceiling, currently covered with plywood panels. Work in 400 and 166-171 
Area units would be same as for River Village except that new openings would have 
to be provided. 

Light fixture replacement (with fluorescent type) An average of three (3) existing 
incandescent light fixtures in each housing unit, which are used the most during 
occupied hours, would be replaced ceiling-mounted fluorescent light fixtures (with 
one 32-watt T-8 lamp). Existing wiring would be reused. 

Insulation of domestic water heaters in crawl space Domestic water heaters in 400 
Area housing units would be insulated with a jacket ol loil-backcd fiberglass baits, 
which would have a minimum insulating value of R-5. 

Installation of gable-mounted attic Ians New attic fans would be mounted behind 
existing gable vent at one end of the attic, with thermostatic controls. Makeup air 
would be drawn in through gable vent at opposite end of attic. 

4. Listing of ECOs Rejected (with explanation) 

a. HVAC/Plumbing Equipment and Controls 

(1) Fumacc/air-eondilioning system: Existing units arc high efficiency type 
equipment, in good condition. 

(2) Attic ventilation system: With existing high R-valuc attic insulation, the 
installation of attic fans would only yield very marginal savings in energy. 

Life cycle cost analysis confirmed that there is no reasonable payback. 

(3) Domestic water heater replacement: Existing heaters arc in good condition. 
Replacing them with slightly higher efficiency units would not be cost 
effective. 

b. Weatherization 

(1) Storm windows and storm doors: All housing units have storm windows and 
door in place, except 400 Area units, which do not have storm windows but 
have windows with double-pane glazing. 

(2) Weatherstripping: Most of the weatherstripping on doors and windows are in 
good condition. The small percentage of exceptions could easily be serviced 
by the maintenance personnel. 

(3) Shading: Permanent external shading devices arc not practical for housing 
units, and arc not compatible with the historic characteristics, either. 
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(4) Insulation of basement walls: negligible savings in energy, as basements are 
not air-conditioned, and arc only nominally heated. SIR is below 1.25. 

c. Lighting 

(1) Re-lamping of existing lixlurcs: Although re-lamping with compact lamps 
with twin- or quad-tubes would save energy, die configuration of existing 2- 
or 3-bulb incandescent fixtures makes it impossible to do so, due to the 
excessive length of such lamps. While most existing fixtures in basements ✓ 
would accept compact lamps, their infrequent usage docs not justify the 
initial costs. 


C. CHARACTERISTICS OF ECO'S 

1. Comparison of ASEAM inputs for baseline and ECOs 

The following baseline and ECO inputs arc typical for all housing unit groups, and arc 
used for tlic simulation of improved performance expected with the implementation of each 
ECO: 


ITEM 


BASELINE INPUT ECO INPUT 


• Wall Insulation 

• Crawl Space Insulation 

• Whole House Fan 

• Programmable thermostats 


U = 0.33 
U = 0.40 
Thermostat at 
75°F summer 
Thermostat at 
68°F wintcr- 
unoccupicd 


U = 0.11 
U = 0.07 
Thermostat at 
80 °F summer 
Thermostat at 
55°F winter - 
unoccupied 


2. For non-computcr-bascd analyses and assumptions, see Appendix G. 


D. COMPUTER MODELING 

For this study, the ASEAM and the BLCC programs arc employed to perform the billowing 
calculations for each housing unit group ("type"): 

3. 

4. 

5. 

6. 

Since the housing units arc not individually metered, costs of energy used in this study, including 
natural gas (for space aid domestic water heating) and electricity (for lighting, air-conditioning 
and miscellaneous appliances), tire based on history of utility costs as furnished by the post. 


Annual building energy consumption and cost based on existing condition (baseline), 
Annual building energy consumptions aid cost based on implementation ol individual 

ECOs; 

Projected savings in energy and operating cost ol ECOs vs. Baseline; 

Life cycle cost comparison of Baseline and individual ECOs. 
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E. MARKET ANALYSIS 

For each of tlic ECOs evaluated and recommended and which involves a specific product, at least 
one selection has been made. Selection information includes pricc(s) of die product(s), sources of 
pricing, cut sheets (where applicable), and a brief description of each product. 


Building Insulation 

Sources of Data 

a. Wall Insulation (cellular 
dry, loose fill type for 
blown-in application, 
unless indicated otherwise) 

1. Arlington Insulation (703-560-1050, Ms. Lea Zazqucz): 

$ 1.60/sf 

2. Southland Insulators (703-631-6330, Mr. Jerry Painter): 
$1.65-1.75/sf (cellulose for 3" cavity); $1.25/sf (cellulose 
for 1" air space) 

3. Davenport Insulation (703-631-7744, Mr. Tony Coder): 

$ 1,00/sf (cellulose for 3" cavity); $0.65/sf (R-ll 
fiberglass batts, with gypsum walls removed) 

b. Crawl Space Insulation 
(fiberglass batts, with foil 
vapor barrier) 

1. Arlington Insulation (703-560-1050, Ms. Lea Zazqucz): 
$0.54/sf for R-19 

2. Southland Insulators (703-631-6330, Mr. Jerry Palmer): 
$0.55/sf for R-19; $0.40/sf for R-l 1 

3. Davenport Insulation (703-631-7744, Mr. Tony Coder): 
$0.60/sf for R-19 
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Eauipinent Insulation 


a. Domestic Water Heater 
Insulation (R-ll fiberglass 
bait, with vapor barrier) 


Fluorescent Lighting 
Fixtures/Lamps_ 


a. Surface-Mounted 

Fluorescent Fixtures (48", 
1-lamp or 24”, 2 lamp) 


b. 48” fluorescent lamps 


_ Sources of Data _____ 

1. (EYP estimate) $5.00 for material, $35.00 for labor 


Sources of Data 

1. 'Means Cost Data': $55 each 

2. 'Lithonia'Catalog: Model GA140, Model 10621: $60 

each _____ 

1. GE Lighting Division: (215-992-6606, Ms. Li Huang) 

a. Standard "Cool-White" 40-watt lamps (T-12): $ 1.80 
each. 

b. Energy saving 32-watt lamps (T-8): 

$ 3.00 each. 


Ventilation Fans 

Sources of Data___ 

a. Whole House Fans (New) 

1. Benficld Electric Co. of Va..Inc. (703-550-7081, Mr. J. 
Tharp): $656, fan(*), shutter and controls installed 
(*T&sco Model 3038) 

2. 'W.W. Grainger, Inc.’ catalog: Emerson Model 

WH30FM: $340 

(EYP cst.)Controllcr: $60; Labor and materials to install: 
$165 


Controls 

Sources of Data___ 

a. Programmable Wall 
Thermostats 

1. B & B A/C and Heating (Alcxandria/Springficld office, 

Mr. Sok Mun): Honeywell programmable t'stat: $280 
installed (including $60 for labor) 

2. 'W.W. Grainger, Inc.' catalog: Honeywell Model 
T8602C1046 and guard: $140.00 

b. Whole House Fans 
Reactivated: New 

Controller 

1. 'W.W. Grainger, Inc.'- Honeywell controller: $60 

2. (EYP Estimate) Labor (2 man-hours): $80 

3. (EYP Estimate) Replacing wiring: $25 
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III. ENERGY 


CONSERVATION INVESTMENT PROGRAM (ECIP) 


A. ECIP CRITERIA 
1 . General 


The selection of ECIP projectsjor tile AmyToAlM-FOE- 

parameters: 

3.1% . . , 

Cun- Ill Y ^ r Discou oLEaciaC 20 years (for 'Weatherizatton 

prnpnmie Ann’VS'sEifgl and ’Electrical Energy 

Systems’) 


Input Data 


Energy Analysis 

Energy savings dataused in ECIP analysis are as 

(see Apesatli 2 a^^ 


calculated via computer program 


b Construction Costs . 

' ^sssssssssr”*” 

RECOMMENDATION OF ECIP PROJECTS 

„,lcd ECIP projects jointly developed will, te I'*"" 1 "" (FL 
^ ,a ' : 


ECIP No, 1 


rrr-- -— ~ ssrs 

furrTnc cavily of mo exterior walls: « "« 1 « « ‘ will patd ,cd by the insolal.on 

Tbebcpmofcaviaesiaapp'oa.maoy 

, An average of three (3) existing incandescent light cciUng . moun ted fluorescent light 
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4. Existing whole house fans would be reactivated by reconnecting fans to new power wiring and 
having new controls (both thermostatic controls and fan speed controls) installed. Existing 
motors shall be inspected and replaced as required. 

5. Replace existing thermostats with electronic programmable type hcaling/cooling thermostats, 
so that space temperature during unoccupied winter hours may be reset for maximum energy 
savings. Provide new wiring and accessories as required. 


B. Scope of Work 


Gerber Village 100 Area single family houses (without basement), total of 22 units. 


C. Quantities (per house) 

1. 2,009 square feet of exterior wall. 

2. 940 square feet of crawl space. 

3. 3 fluorescent light fixtures. 

4. One whole house fan. 

5. One programmable thermostat. 


D. Costs(*) 

1. $6,145.44 per house. 

2. $135,200 for the entire group. 

*Costs shown include 6% for SlOH and 6% for Design Cost- 


ECIP No. 2 Multiple ECO’s for Gerber Village 100 Area (w ith basement) 

A. Description of Work 

1. Blown-in insulation for first and second floor walls: Two holes would be drilled in each 
furring cavity of the exterior walls: one near the ceiling and one near the mid-point, for 
cellulose insulation to be blown in and fill the cavity. Holes will be patched by die insulation 
contractor, and refinished by die dry wall contractor. The depth of cavities is approximately 
2 inches. 

2. Fiberglass insulation batLs of R-19 insulating value (minimum) and widi kraft paper backing 
would be installed between flixir joists at crawl space. Insulation would be held in place widi 
spring type wire fasteners. Average headroom in crawl space is 24 inches. 

3. An average of dirce (3) existing incandescent light fixtures in each housing unit, which arc 
used the most during occupied hours, would be replaced ceiling-mounted fluorescent light 
fixtures (widi one 32-walt T-8 lamp). Existing switches and electrical wiring would be reused. 

4. Existing whole house fans would be reactivated by reconnecting fans to new power wiring and 
having new controls (bodi diermostatic controls and fan speed controls) installed. Existing 
motors shall be inspected and replaced as required. 

5. Replace existing diermostats widi electronic programmable type heating/cooling thermostats, 
so that space temperature during unoccupied winter hours may be reset for maximum energy 
savings. Provide new wiring and accessories as required. 
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B. Scope of Work 

Gerber Village 100 Area single family houses (with basement), total of 36 units. 

C. Quantities (per house) 

1. 1,667 square feet of exterior wall. 

2. 744 square feet of crawl space. 

3. 3 fluorescent light fixtures. 

4. One whole house fan. 

5. One programmable thermostat. 

D. Costs(*) 

1. $5,241.60 per house. 

2. $188,698 for the entire group. 

♦Costs shown include 6% for SIQH and 6% for Design Cost - 


ECIP No. 3 Multiple ECOs for 166-171 Area 


A. Description of Work 


4. 

5. 


Blown-in insulation for first and second floor walls: Two holes would be drilled in each 
furring cavity of the exterior walls: one near the ceiling and one near the mid-point, tor 
cellulose insulation to be blown in and fill die cavity. Holes will be patched by die insulation 
contractor, and refinished by die drywall contractor. The depth of cavities is approximate y 

Fiberglass insulation batts of R-19 insulating value (minimum) and with kraft paper backing 
would be installed between floor joists at crawl space. Insulation would be held m place with 
spring type wire fasteners. Average headroom in crawl space is 24 inches. 

An average of diree (3) existing incandescent light fixtures in each housing unit, which are 
used the most during occupied hours, would be replaced ceiling-mounted fluorescent light 
fixtures (widi one 32-watt T-8 lamp). Existing switches and electrical wiring would be reused. 
Install new whole house fans complete widi new power wiring and controls (bodi dicrmostatic 

controls and fan speed controls). 

Replace existing thermostats with electronic programmable type heating/coo ing 1 

so dial space temperature during unoccupied winter hours may be reset for maximum energy 

savings. Provide new wiring and accessories as required. 


B. Scope of Work 

166-171 Area duplex houses, total of 12 units. 


C. Quantities (per house) 

1. 1,408 square feet of exterior wall. 

2. 144 square feet of crawl space. 

3. 3 fluorescent light fixtures. 
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4. One whole house fan. 

5 One programmable thermostat. 

D. Costs(*) 

1. $4,785.76 per house. 

2. $57,429 for the entire group. 

♦Costs shown include 6% for SIQH and 6% for Des i gn Co s t - 


ECIP No. 4 Multiple F .rOs for T-400 Area X -Shape House s 


A. Description of Work 


1 . 


2 . 


3. 


An average of three (3) existing incandescent light fixtures in each housing unit, which arc 
used the most during occupied hours, would be replaced ceiling-mounted fluorescent light 
fixtures (with one 32 watt T-8 tamp). Existing switches and electrical 
Install new whole house fans complete with new power wiring and controls (both tliemiost 

so that space temperature during unoccupied winter hours may be reset lor maximum one gy 
savings. Provide new wiring and accessories as required. 

Provide fiberglass insulation for domestic water heaters in crawl space. 


B. Scope of Work 

T-400 Area "T"-shape single family houses, total of 20 units. 

C. Quantities (per house) 

1. 3 fluorescent light fixtures. 

2. One whole house fan. 

3. One programmable thermostat. 

4. One domestic water heater. 


D. Costs(*) 

1. $1,669 per house. 

2. $33,380 for the entire group. 

♦Costs shown include 6% for SIQli and 6% for Design C ost- 


ECIP No. 5 Multiple EC Qs for T-400 Area "L"-Shape Hous es 
A. Description of Work 

1 Fiberglass insulation balls of R-19 insulating value (minimum) and witliikraft 

would be installed between Hour joists at crawl space. Insulation would be I c P 
spring type wire fasteners. Average headroom in crawl space is 


©1995 EINHORN YAFFEE PRESCOTT, architecture & engineering, p.c architecture & engineering, p.c 
PROJECT NO. 60592.00 



FT. BEL VOIR FAMILY HOUSING INSULATION/ECO STUDY 


PRE-FINAL SUBMISSION (REVISED) 


FORT DEL VOIR, VIRGINIA 


JANUARY 18, 1995 


2. An average of three (3) existing incandescent light fixtures in each housing unit, winch arc 
used the most during occupied hours, would be replaced ceiling-mounted fluorescent light 
fixtures (with one 32-wall T-8 lamp). Existing switches and electrical wiring would be reused. 

3. Install new whole house fans complete with new power wiring and controls (both thermostatic 
controls and fan speed controls). 

4. Replace existing thermostats with electronic programmable type hcatmg/coohng thermostats, 
so that space temperature during unoccupied winter hours may be reset lor maximum energy 
savings. Provide new wiring and accessories as required. 

5. Provide fiberglass insulation for domestic water heaters in crawl space. 


B. Scope of Work 

T-400 Area "L"-shapc single family houses, total of 14 units. 

C. Quantities (per house) 

1. 2,020 square feet of crawl space. 

2. 3 fluorescent light fixtures. 

3. One whole house fan. 

4. One programmable thermostat. 

5. One domestic walcr heater. 

D. Costs(*) 

1. $3,365.60 per house. 

2. $47,118 for the entire group. 

*Costs shown include 6% for S1QI1 and 6% lor Design Co s t - 


ECIP No. 6 Replace 3 Incandescent.Light Eixl ruc s Wifi) High Efficiency Fluorescent Type Riv er VllldUC 
1600 Area 

A. Description of Work 

1 An average of three (3) existing incandescent light fixtures in each housing unit. which arc 
used the most during occupied hours, would be replaced ceiling-mounted fluorescent hght 
fixtures (with one 32-watt T-8 lamp). Existing switches and electrical wiring would be reused. 

B. Scope of Work 

River Village 1600 Area, duplex houses, total of 188 units. 

C. Quantities (per house) 

1. 3 fluorescent light fixtures. 
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Costs(*) 


1. $352.80 per house. 

2. $66,326 for the entire group. 

♦Costs shown include 6% for SIQH and 6% for Pesign Co st- 


ECIP No. 7 


A. Description of Work 

1. Install new whole house fans complete with new power wiring and controls (both thermostatic 

2 Rephioe exlsthig thermostats with electronic programmable type heating/cooling thermostats, 

2 ‘ so UialspaxtOTiperature during unoccupied winter hours may be reset for maximum energy 
savings. Provide new wiring and accessories as required. 

3. Provide fiberglass insulation for domestic water heaters m crawl space. 


B. Scope of Work 

River Village 1600 Area, duplex houses, total of 188 units. 

C. Quantities (per house) 

1. One whole house fan. 

2. One programmable thermostat. 

D. Cosls(*) 

1. $ 1,269 per house. 

2. $238,564 for the entiregro^p^. 

♦Costs shown include 6% for SIQH and 6% for Design C M- 
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DUPLEX RECEPTACLE OUTLET 

TRIPLEX RECEPTACLE OUTLET 

SINGLE POLE SWITCH 

DOUBLE POLE SWITCH 

TELEPHONE OUTLET 

TELEVISION OUTLET 

THERMOSTAT 

HUMIDIFIER 


EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 


13 

2 

5 

1 

24 

1 

17 

3 

4 
3 
1 
1 
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Energy Conservation Opportunity Survey 

Field Survey Form 


Ft Beivcir Housing ECO 
EVP Project No. 6C592.0G 


Location Information 

Subdivision l Col - 144- 
Unit No. 


Geometry 

No of Floors 
Dist F to F 
Dist F to C 


i- JL 

< 5 *. 

o,2. aS 
o o 


Symbol Legend 

O Wall Type 

O Opening Type 

□ Note 


Envelope Types 


Type 3 


Prob Constr bv.wf.cav.conc.sm 






Ext Matt wd.v.a.br.conc. 






Ins ria.batt + thk 






lr*\+ CJpi r>onr 






If ll rill pi.UUJ h-, 1 i ivja 

Condition g.f.p 





! 

ECO ins.vb^hade.bar 





i_ 

Maint 





i 


Floor_ 

Type 

Fin 

Subfl 

Struc 

Ins 

Ceiling 

Condition 

ECO 

Maint 


sag, c$, I 

cpt.wd.ct.vy.con [ 

na.wd.comp.conc \ 

wdfr, cone, stlfr , 

rig.batt + thk 
pl.non.conc.sts 
g-f.P 
ins.vb 




Roof_ 

Type 

Covering 

Color 

Deck 

Pitch 

Condition 

ECO 

Maint 


f, h. gap. gam, m 

shing, sneet _ 

l.d _ 

wd.mt! UJ)C\ 

run:rise>^^ [' 2 - « 

g. f.p _ 

st, wstrip, insmtl i_ 




Page 1 

Date Surveyed_ 

Surveyor Initials: FE 
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Energy Conservation Opportunity Survey 

Field Survey Form_ 


Ft Selvoir Housing ECO 
EVP Project No. 60592.C0 


Opening Types 


Windows 


Type 

Operation 

Material 

Glazing 

Divides 

Size 

Frames 

Storms 

Treatments 

Infiltration 

Condition 

ECO 

Maint 


Options 


Type 


Type 2 


Type 3 


Type 4 


Type 5 


c\r 




±_ 


dh.sh.c.h.a.j.gb V\u. 

f. fdh. cwdh. cnk 
wd. al. st. v 
1.2.3 
true, appl 
w*h 

wd. al. v, st. hoi 
gl. pi. al. wd. st. v 
roll, sdr, odr. mbl, vbl 
low, high 

g. f.P 

strm, ws, dg. trim 


n- 


GL 






Doors 


Type 

fl. pan, sc. hoi 

Material 

wd, mtl, gl. pi 

Ins 

Y<n 

Glazing Qty 


Glazing Size 

w'h 

Glazing Pane 

1.2.3 

Size 

w'h 

Frames 

wd, al, v. st, hoi 

Storm 

gl, pi. al. wd, st. v 

Infiltration 

low. high 

Condition 

g.f.p 

ECO 

st. wstrip, insmtl 

Maint 



Vents 


Type 

e, d. ga. br.scr, dg 

Material 

wd, mtl 

Geometry 

tri.sq.ci + w‘h 

Frepuency 

spacing o.c. 

Screening 


Operation 

fo. mao 

Fan Size 

dia 

Fan spd 

lo.hi 

Fan control 

ts. man 

Condition 

g.f.p 

ECO 


Maint 






I 




| 

<bo iC,*. 



! 

2, 1 



i 




i 




i 




_ 























.. 
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Date Surveyed. 


Surveyor Initials: FE 


A-z7 








m 


nergy Conservation Opportunity Survey 

Field Survey Form _ 


Notes _ 


Ft Beivcir Housing ECO 
EYP Project No. 6C592.00 
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Date Surveyed_ 

Surveyor Initials; FE 


A-28 





BEDROOM 
8'4‘ * 9'7‘ 






16G - 171 
_- AREA —; 

© 

<£D 3 STORY \ 
TOWNHOUSE I 



BATH[ 
T r * 7- 


BEDROOM 
11 1 7 * * 12 ’ 2 ‘ 


SECOND FLOOR 


SCALE: 1* - 6' 




A-2.1 
















vr 



BASEMENT 




j AREA — 1 STORY 3 BEDROOM HOUSE 
"T" SHAPE 
20 UNITS 


FLOORING 

WOOD STRIP vr 

SHEET VINYL 
CERAMIC TILE 

ELECTRICAL 

CEILING FIXTURE 

WALL FIXTURE WITH SINGLE OUTLET 

WALL FIXTURE WITH PULL CHAIN 

DUPLEX RECEPTACLE OUTLET 

TRIPLEX RECEPTACLE OUTLET 

QUADRUPLEX RECEPTACLE ''OUTLET 

SINGLE POLE SWITCH 

DOUBLE POLE SWITCH 

CIRCUIT BREAKER 

TELEPHONE OUTLET 

TELEVISION OUTLET 

THERMOSTAT 


UNIT 

QUANTITY 

SF 

1182 

SF 

327 

‘ SF 

42 


EA 


9 

EA 


2 

EA 


3 

EA 


27 

EA 


1 

EA 


1 

EA 


9 

EA 


3 

EA 


1 

K\ 


6 

EA 


1 

EA 


2 


A-32. 



Energy Conservation Opportunity Survey 

Field Survey Form 


Ft Belvoir Housing ECO 
EYP Project No. 60592.00 


Geometry 

No of Floors B J - 2 3 

Dist F to F 

Dist F to C <*>'o 


Envelope Types 

Exterior Walls Options_Type 1_ Type 2 _ Type 3 . Type 4 _ T VP e5 


PfOb Constr bv,wf,cav,conc,sm 

Ext Matl wd,v,a,br,conc. 

Ins rig.batt + thk 

Int Fin pl,conc,mas 

Condition g,f,p 

ECO ins,vb,shade,bar 

Maint 

















r. twc 










\ 









i 

m 


Floor _ ^ ^7^ 


Type sag. cs, 

Fin cpt,wd.ct,vy,con 

Subfl na,wd,comp.conc 

StruC wdfr, cone, stlfr 

Ins rig,batt + thk 

Ceiling pl,non.conc,sts 

Condition g,f,p 

ECO ins.vb 

Maint 

*. vhm 










lAfrl 





mwmm 





IIMi 










a 





- s \- 1 











Location Information 

Subdivision^CO A(ZE£k 
^t No. T . 450 

T_ 


Symbol Legend 


o 

Wall Type 

o 

Opening Type 

□ 

Note 


Roof 







vr - 

< V\ \ 





— 










2.1 : VZ. 





c\ 





F=\- 











Type 

f, h, gab, gam, m 

Covering 

shing, sheet 

Color 

l,d 

Deck 

wd, mtl 

Pitch 

run:rise (x :12) 

Condition 

g.f.p 

ECO 

Maint 

st, wstrip, insmtl 


Attic 


W 


Struc 

wdfr, cone, stlfr 

Ins 

rig,baft + thk 

Ceiling 

pLnon.conc^ts 

Condition 

g,fp 

ECO 

v, ins, sh jnf 

Maint 



uxL^r 





bl*** m <V> 










t ^ - 
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Date Surveyed,. 


Surveyor Initials: FE 
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Energy Conservation Opportunity Survey 

Field Survey Form_ 


Ft Belvoir Housing ECO 
EVP Project No. 60592.00 


Opening Types 


Windows 


Options 


Jr w ■ 





" ’/T * Jw t 





ikiA 





i 





(Xo 0 ^ 










v 



U---—.— 







c ■*- 















1 - 











Type 

dh,sh.c.h.a.j.gb 

Operation 

f, fdh, cwdh. cnk 

Material 

wd, al. st, v 

! Glazing 

1,2.3 

Divides 

true, appl 

Size 

w'h 

Frames 

wd, al, v, st. hoi 

Storms 

gl, pi. al, wd,st, v 

Treatments 

roll, sdr, odr, mbl, vbl 

Infiltration 

low, high 

Condition 

gXp 

ECO 

stmn, ws, dg. trim 

Maint 



Doors 

















f- 





2W3ib 





1 L 





'VL'i SO 





f u/A 





UMii - 

A U\ 





M / - 





£ 
















Type 

fl, pan. sc, hoi 

Material 

wd. mtl, gl, pi 

Ins 

yx> 

Glazing Qty 


Glazing Size 

w'h 

Glazing Pane 1.2.3 

Size 

w'h 

Frames 

wd. al, v, st, hoi 

Storm 

gl, pi. al. wd.st. v 

Infiltration 

low, high 

Condition 

g.f.p 

ECO 

st. wstrip, insmtl 

Maint 



Vents 


Type 

e, d. ga.br^cr. clg 

Material 

wd, mtl 

Geometry 

tri.sq,ci + w'h 

Frequency 

spacing o.c. 

Screening 


Operation 

to. mao 

Fan Size 

dia 

Fan spd 

lo.hi 

Fan control 

ts, man 

Condition 

g.fp 

ECO 


Maint 




A S 


_ 


PWBP^B 





IBMl 


RfflOIIH 




nmmm 

sssiam 

ivskwhi 




ir\o^ 

JA _ 


wmrnrn 

to 

Ho 



BHIUi 

- 





— 

- 




- 

- 

- 


i 

£ 


a _ 


-4—- 


Hi 

\ 
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Date Surveyed. 


Surveyor Initials: F E 
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Energy Conservation Opportunity Survey 

Field Survey Form 

Heating Ventilation and Cooling 


Ft Belvoir Housing ECO 
EYP Project No. 60592.00 


Heating Unit 


Type 

Fuel 

Mfr 

Model No 

Age 

Control 

Condition 

ECO 

Maint 

Notes 


fa,hyd.rad 

g,o.e.w,c 


on/off,t var 

g.f.p 





a 






Xl/’Jo 



n !?,h 



^ o[6 WjlV 





- 


; 





m _— 




C ooling Unit 


Type 

Fuel 

Mfr 

Model No 

Age 

Control 

Condition 

ECO 

Maint 

Notes 


fa,hyd,tw,non 

g.e 


on/off ,t var 

g.f.p 


■n 






























ok 





n- 
















Distribution System 


EP.HH 




■ 




| 


MjHl 


1 

■ 








1 



1 

PM 



| 

1 



paemip 

| 






■ 


■ 


■ 

■ 


Type 

fa^yd 

Insulation 

fg + thk 

Material 


Leakage 


Fixture 

reg.rad,fc,op 

Condition 

QtJP 

ECO 


Maint 


Notes 



Humidification 


II 1 IIVUIIVMIIWI ■ 

Distribution locai.ducts 

Control on/of. h var 

Condition g.f.p 

ECO 

Moint 

Notes 

Alio 





A In 





q 





n- 
















Hot Water Heater 


Fuel 

Q 

Age 

ujI\a. A V ^ 

Condition 

ba- 


Mfr 


Ins jacket 

X ’ 

ECO 

l 


Model 

PG>U 4 o 

Pipe Ins 


Maint 







Notes 

i 
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Energy Conservation Opportunity Survey 

Field Survey Form_ 


Notes ___ 


Ft Belvoir Housing ECO 
EYP Project No. 60592.00 
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Date Surveyed_— 

Surveyor Initials: FE 


A-3P 
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STORY 

























<wO AREA — 1 STORY 4 BEDROOM HOUSE 
"L" SHAPE 
14 UNITS 


FLOORING . s 

UNIT 

QUANTITY 

WOOD STRIP 

SF : 

1J30 

SHEET VINYL 

_ SF 

415 

ELECTRICAL 

CEILING FIXTURE 

EA 

10 

WALL FIXTURE 

EA 

1 

WALL FIXTURE WITH SINGLE OUTLET 

EA 

1 

SINGLE RECEPTACLE OUTLET 

EA 

3 

DUPLEX RECEPTACLE OUTLET 

EA 

26 

TRIPLEX RECEPTACLE OUTLET 

EA 

1 

SWITCH & DUPLEX RECEPTACLE 

EA 

1 

SINGLE POLE SWITCH 

EA 

14 

DOUBLE POLE SWITCH 

EA 

2 

TRIPLE POLE SWITCH 

EA 

1 

CIRCUIT BREAKER 

EA 

1 

TELEPHONE OUTLET 

EA 

3 

TELEVISION OUTLET 

EA 

1 

THERMOSTAT 

EA 

1 

HUMIDIFIER 

EA 

1 


A-3<? 


Energy Conservation Opportunity Survey 

Field Survey Form 


Ft Belvoir Housing ECO 
EYP Project No. 60592.00 


Location Information 

Subdivision 
Unit No. 


Geometry 

No ot Floors 8 J__ 2 3 

Dist F to F 
Dist F to C 


Symbol Legend 

O Wall Type 

O Opening Type 

□ Note 












Energy Conservation Opportunity Survey 

Field Survey Form 
Opening Types 

Windows Options_Type 1 


Type dh,sh.c.h.a.).gb ' 

Operation f, fdh. cwdh, cnk 

Material wd.ai.st.v 

Glazing 1.2.3 ; _ 

Divides true, appi 

Size w‘h 

Frames wd. ai. v, st. hoi i.^ 

Storms gl.pl.al. wd.st.v ^ 

Treatments roll.sdr, odr. mbl.vbl 

Infiltration low. high 

Condition g.f.p _ 

ECO strm, ws. dg. trim 


Ft Belvoir Housing ECO 
EYP Project No. 60592.00 





Type 

fl, pan, sc. hoi 

sTi V% V 

Material 

wd, mtl, gl. pi 

1 1 /^l\ 

Ins 

y,n 

t A 

Glazing Qty 


-n- 

\ 

Glazing Size 

w*h 

OA*. '2,5- 

Glazing Pane 

1,2.3 


Size 

w*h 

J 2yCn 

Frames 

wd, al, v, st, hoi 

\ 

Storm 

gl, pi. al, wd.st.v 

AjMM- 

Infiltration 

low. high 

v l f\ 

Condition 

g.f.p 

c 

ECO 

st, wstrip, insmtl 


Maint 
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Surveyor Initials: F E 
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Ft Belvoir Housing ECO 
EYP Project No. 60592.00 


Heating Ventilation and Cooling 


Energy Conservation Opportunity Survey 

Field Survey Form_ 






Date Surveyed _ 

Surveyor Initials: FE 


A'42 













Energy Conservation Opportunity Survey 

Field Survey Form 

Notes __ 


Ft Belvoir Housing ECO 
EYP Project No. 60592.00 
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Date Surveyed_ 

Surveyor Initials: FE 
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JlpO L U-rsftvte-w 

L. <h 6. W O 

1' I„c.-l 

•f /4v fcA 
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Appendix B 
Building Wall Sections 


B-<3 




Wood Frame Dormers with 
Siding. Existing Insulation 
Conditions Unknown. 




















































Concrete Foundation Wall-| Footing 


Einhorn 

Yaffee 

Prescott 



ARCHITECTURE * 
ENGINEERING, P.C. 

THE ARGUS BUMXNG 
BROADWAY AT BEAVER 
POST OFFICE BOX 617 
ALBANY, NY 12201-0617 
TEL (510) 453-2141 

THE ROUR MIL 
1000 POTOMAC ST., NW 
WASHINGTON. DC 20007 
TEL (202) 471-5000 


C\J 

CD 

LO 

OLD LUGO 
COLuU-"Oi 


2 _ * o 

- » ■“ ? * 

e&fiS ? 

o' n o »> w 

c! © ii .c x= 

CL O Q O CO 


G§ 

LU o 

0)0 

.cd. 

<f) CD 
D I 
O co 
X ^ 

<C lo 

>^Q o 

£ o O 
d 


w o 
CD -rT 
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o 

CD 

CO 05 
= o 

5 ^ 

< CD 
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Asphalt Shingle Roof on 
Plywood Deck Over Wood 
Trusses. 


a) 

SZ 


X) 

ri> c 
c . 0 
*-g 0 : 

“f S 

— 

o p C 

5 ; c a) 


O O 
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o 

a. cn 
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i Flooring on subfloor 
wood joists 








Wood Frame Wall with 
Brick Veneer and Batt 
Insualtion (1” Airspace) 































Existing Original 3”~4” 

Batt Insulation with 10"-16 



Craw! Space 

Concrete Foundation Wall 









Crawl Space 

Concrete Foundation Wall 

























Wood Flooring on subfloor 
and wood joists 


o 



New Insulation Between Joists 
only under Sunrooms 


Grade 


o 


£ 



.Zi-991 

























Concrete Slab Floor 


Einhorn 

Yaffee 

Prescott 


cr> 

c 


o 

o 
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THE ARGUS BUILDING 
BROADWAY AT BEAVER 
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Appendix C 
ASEAM Input Data 

. Weather Data (DOD Format) 

• Loads Input Files 

• Sytem Input File 

• Plant Input File 




ASEAM Input 
Weather Data File 


(DOD Format) 



Weather Data Report 
Weather File : FTBLVR 
Weather Data Format : DOD 


ASHRAE Design Summer Temperature (2 %) 90 deg 

ASHRAE Design Winter Temperature (97%) 12 deg 


Maximum 

Bin Temperature 


97.0 

deg* 


Minimum 

Bin Temperature 


-8.0 

deg 


Weather 

Station 

Latitude 


38.7 

deg N 


Solar 

Station 

Latitude 


38.8 

deg N 


Weather 

Station Longitude 


77.2 

deg W 


Solar 

Station Longitude 


77.0 

deg W 


Average 

Barometric Pressure 


29.90 

in Hg 


Bin Hours of Occurence 




- 

Month 

Bin 

Mid 

8 AM 

4 PM 

Total 

Huim 


Temp 

8 AM 

4 PM 

Mid 

Hours 

Ratio:’; 

Jan 

72.0 

0 

1 

0 

1 

0.00828 

Jan 

67.0 

0 

1 

1 

2 

0.00881 

Jan 

62.0 

1 

3 

1 

5 

0.00648 

Jan 

57.0 

2 

7 

4 

13 

0.00604 

Jan 

52.0 

3 

ii 

7 

21 

0. QQAZK 

Jan 

47.0 

7 

27 

15 

49 

,P. 00405 ’ 

Jan 

42.0 

19 

39 

29 

87 

•. 0.00390 

Jan 

37.0 

30 

45 

42 

i :r 

0.00303 

Jan 

32.0 

45 

49 

50 

144 

0.00269 

Jan 

27.0 

45 

31 

46 

122 

0.00200 

Jan 

22.0 

36 

18 

26 

' 80 

• 0.00175 

Jan 

17.0 

28 

11 

14 

53 

0.00128 

Jan 

12.0 

17 

4 

7 

28 

0. OOll8 

Jan 

7.0 

9 

1 

a 

14 

0.00113 

Jan 

2.0 

4 

0 

i 

5 

0.00087 

Jan 

-3.0 

2 

0 

0 

2 

0.00067 

Jan 

-8.0 

1 

0 

0 

1 

0.00074 

Feb 

72.0 

0 

1 

0 

1 

0.00706 

Feb 

67.0 

0 

2 

1 

3 

0.00761 

Feb 

62.0 

0 

3 

3 

6 

0.00648 

Feb 

57.0 

2 

10 

6 

18 

0.00553 

Feb 

52.0 

5 

15 

9 

29 

0.00472 

Feb 

47.0 

8 

26 

14 

48 

0.00405 

Feb 

42.0 

16 

42 

38 

96 

0.00349 

Feb 

37.0 

35 

44 

44 

123 

0.00303 

Feb 

32.0 

44 

39 

47 

130 

0.00269 

Feb 

27.0 

47 

25 

35 

107 

0.00200 

Feb 

22.0 

29 

10 

16 

55 

0.00175 

Feb 

17.0 

17 

4 

7 

28 

0.00128 ’ 

Feb 

12.0 

12 

2 

3 

17 

0.00118 

Feb 

7.0 

6 

0 

0 

6 

0.00087 

Feb 

2.0 

2 

0 

0 

2 

0.00087 

Mar 

82.0 

0 

2 

0 

2 

0.00727 

Mar 

77.0 

0 

^4 

2 

6 

0.00653 



MCWB 
deg F 


60.0 
59.0 
53.0 
JO.O 
45; 0 
41.0 
38.0 
33.0 
29.0 
24'. 0 
20.0 
15.0 
11 . 0 ; 
7. 

-3. 
-7. 

58.0 

57.0 

53.0 

4S.0 

45.0 

41.0 

37.0 

33.0 

29.0 

24.0 

20.0 

15.0 

11.0 

6.0 

2.0 

62.0 

59.0 


o o o 






Mar 

72.0 

0 

8 

Mar 

67.0 

1 

11 

Mar 

62.0 

3 

13 

Mar 

57.0 

7 

21 

Mar 

52.0 

8 

32 

Mar 

47.0 

21 

45 

Mar 

42.0 

39 

50 

Mar 

37.0 

53 

36 

Mar 

32.0 

56 

18 

Mar 

27.0 

32 

7 

Mar 

22.0 

19 

2 

Mar 

17.0 

5 

0 

Mar 

12.0 

2 

0 

Mar 

7.0 

1 

0 

Apr 

92.0 

0 

1 

Apr 

87.0 

0 

5 

Apr 

82.0 

0 

11 

Apr 

77.0 

0 

14 

Apr 

72.0 

2 

20 

Apr 

67.0 

8 

30 

Apr 

62.0 

17 

37 

Apr 

57.0 

27 

40 

Apr 

52.0 

34 

39 

Apr 

47.0 

44 

28 

Apr 

42.0 

49 

13 

Apr 

37.0 

33 

2 

Apr 

32.0 

19 

0 

Apr 

27.0 

6 

0 

Apr 

22.0 

1 

0 

May 

92.0 

0 

4 

May 

87.0 

0 

13 

May 

82.0 

0 

25 

May 

77.0 

2 

37 

May 

72.0 

10 

51 

May 

67.0 

30 

44 

May 

62.0 

49 

37 

May 

57.0 

55 

22 

May 

52.0 

45 

12 

May 

47.0 

32 

3 

May 

42.0 

17 

1 

May 

37.0 

7 

0 

May 

32.0 

2 

0 

Jun 

97.0 

0 

2 

Jun 

92.0 

0 

14 

Jun 

87.0 

0 

40 

Jun 

82.0 

2 

56 

Jun 

77.0 

12 

60 

Jun 

72.0 

49 

38 

Jun 

67.0 

68 

20 

Jun 

62.0 

48 

8 

Jun 

57.0 

36 

2 

Jun 

52.0 

18 

0 

Jun 

47.0 

5 

0 

Jun 

42.0 

2 

0 

Jul 

97.0 

0 

2 

Jul 

92.0 

0 

23 


4 

12 

0.00647 

6 

18 

0.00645 

10 

26 

0.00595 

18 

46 

0.00503 

24 

64 

0.00426 

38 

104 

0.00405 

48 

137 

0.00349 

44 

133 

0.00303 

34 

108 

0.00269 

15 

54 

0.00233 

5 

26 

0.00175 

1 

6 

0.00157 

0 

2 

0.00118 

0 

1 

0.00113 

0 

1 

0.00989 

1 

6 

0.01029 

5 

16 

0.00929 

7 

21 

0.00842 

13 

35 

0.00828 

22 

60 

0.00820* 

31 

85 

0.00817r 

36 

103 

0.00762 

43 

116 

0.00666 

40 

112 

0.00633 

29 

91 

0.00562 

9 

44 

0.00545 

4 

23 

0.00454 

1 

7 

0.00404 

0 

1 

0.00365 

1 

5 

0.00989 

4 

17 

0.01104 

11 

36 

0.01071 

20 

59 

0.00975 

35 

96 

0.00956 

47 

121 

0.00943 

46 

132 

0.00817 

39 

116 

0.00762 

26 

83 

0.00666 

12 

47 

0.00585 

6 

24 

0.00474 

1 

8 

0.00421 

0 

2 

0.00340 

1 

3 

0.01538 

2 

16 

0.01477 

14 

54 

0.01422 

30 

88 

0.01376 

46 

118 

0.01186 

57 

144 

0.01230 

46 

134 

0.01138 

25 

81 

0.00996 

15 

53 

0.00874 

4 

22 

0.00770 

1 

6 

0.00633 

0 

2 

0.00562 

0 

2 

0.01538 

4 

27 

0.01477 


57.0 

55.0 

52.0 

48.0 

44.0 

41.0 

37.0 

33.0 

29.0 

25.0 

20.0 

16.0 

11.0 

7.0 

69.0 

68.0 

65.0 

62.0 

60.0 

58.0 

56.0 

53.0 

49.0 

46.0 

42.0 

39.0 

34.0 

30.0 

26.0 

69.0 

69.0 

67.0 

64.0 

62.0 

60.0 

56.0 

53.0 

49.0 

45.0 

40.0 

36.0 

31.0 

77.0 

75.0 

73.0 

71.0 

67.0 

66.0 

63.0 

59.0 

55.0 

51.0 

46.0 

42.0 

77 . 
75 . 


C-3 


O CD 


ul 

ul 

ul 

ul 

ul 

;ul 

Jul 

lul 


87.0 
82.0 
77.0 
72.0 
67.0 
62.0 
57.0 
52.0 


0 

5 

35 

87 

72 

32 

14 

3 


\ug 

Aug 

Aug 

Aug 

Aug 

Aug 

Aug 

Aug 

Aug 

Aug 

Aug 

Sep 

Sep 

Sep 

sep 

Sep 

Sep 

Sep 

Sep 

Sep 

Sep 

Sep 

Sep 

Oct 

Oct 

Oct 

oct 

Oct 

Oct 

Oct 

Oct 

Oct 

Oct 

Oct 

Oct 

oct 

Oct 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 


97.0 
92.0 
87.0 
82.0 
77.0 
72.0 
67.0 
62.0 
57.0 
52.0 
47.0 

92.0 
87.0 
82.0 
77.0 
72.0 
67.0 
62.0 
57.0 
52.0 
47.0 
42.0 
37.0 


92. 

0 

87 . 

0 

82. 

0 

77. 

0 

72. 

,0 

67, 

.0 

62 

.0 

57 

.0 

52 

.0 

47 

.0 

42 

.0 


37.0 

32.0 

27.0 

77.0 
72.0 
67.0 
62.0 
57.0 
52.0 
47.0 
42.0 
37.0 
32.0 
27.0 


0 

0 

0 

2 

29 

82 

73 

35 

21 

6 

1 

0 

0 

0 

8 

38 

49 

42 

46 

32 

16 

7 

1 

0 

0 

0 

0 

6 

16 

25 

36 

46 

41 

32 

28 

15 

4 

0 

1 

3 

8 

17 

27 

27 

36 

43 

44 
26 


63 

75 

54 

24 

5 

1 

0 

0 

2 

20 

55 

74 

61 

30 

6 

1 

0 

0 

0 


7 

31 

41 

51 

46 

34 

20 

8 

2 

0 

0 

0 


1 

2 

8 

23 

39 

49 

48 

42 

25 

8 

2 

0 

0 

0 


3 

6 

17 

31 

41 

46 

41 

31 

16 

5 

1 


21 

44 

64 

70 

32 

10 

2 

0 

0 

4 

18 

38 

61 

71 

34 

15 

6 

1 

0 


1 

6 

15 

34 

48 

43 

40 

31 

15 

6 

1 

0 

0 

0 

1 

4 

16 

30 

39 

45 

43 

33 

22 

11 

3 

1 


1 

2 

6 

16 

23 

35 

39 

47 

38 

23 

9 


C'4* 


84 

124 

153 

181 

109 

43 

16 

3 


0.01507 
0.01376 
0.01413 
0.01452 
0.01206 
0.01058 
0.00874 
0.00770 


74.0 
71.0 
70.0 
69.0 
64.0 
60.0 
55.0 
51.0 


2 

24 

73 

114 

151 

183 

113 

51 

27 

7 

1 


0.01631 
0.01565 
0.01507 
0.01456 
0-. 01413 
0.01376 
0.01206 
0.01058 
0.00874 
0.00770 
0.00633 


78.0 

76.0 

74.0 

72.0 

70.0 

68.0 

64.0 

60.0 

55.0 

51.0 

46.0 


8 

37 

56 

93 

132 

126 

102 

85 

49 

22 

8 

1 


1 

2 

9 

27 

61 

95 

112 

123 

114 

82 

56 

39 

18 

5 

4 

9 

26 

55 

81 

108 

107 

114 

97 

72 

36 


0.01477 
0.01422 
0.01297 
0.01260 
0.01230 
0.01071 
0.00935 
0.00817 
0.00717 
0.00585 
0.00562 
0.00421 


75.0 

73.0 

70.0 

68.0 

66.0 

62.0 

58.0 

54.0 

50.0 

45.0 

42.0 

36.0 


0.00989 
0.01260 
0.01145 
0.01114 
0.01022 
0.00943 
0.00817 
0.00708 
0.00616 
0.00539 
0.00474 
0.00381 
0.00340 
0.00299 


69.0 

71.0 

68.0 

66.0 

63.0 

60.0 

56.0 

52.0 

48.0 

44.0 

40.0 

35.0 

31.0 

27.0 


0.00975 
0.00892 
0.00820 
0.00759 
0.00655 
0.00519 
0.00449 
0.00390 
0.00342 
0.00304 
0.00266 


64.0 

61.0 

58.0 

55.0 

51.0 

46.0 

42.0 

38.0 

34.0 

30.0 

26.0 









NOV 

22.0 

Nov 

17.0 

Dec 

72.0 

Dec 

67.0 

Dec 

62.0 

Dec 

57.0 

Dec 

52.0 

Dec 

47.0 

Dec 

42.0 

Dec 

37.0 

Dec 

32.0 

Dec 

27.0 

Dec 

22.0 

Dec 

17.0 

Dec 

12.0 

Dec 

7.0 

Dec 

2.0 

Monthly 

Data 

Solar File : 

Month 

Max 

Bin 



Jan 

72.( 

Feb 

72.1 

Mar 

82J 

Apr 

92. 

May 

92. 

Jun 

97. 

Jul 

97 . 

Aug 

97. 

Sep 

92. 

Oct 

92. 

Nov 

77 . 

Dec 

72. 


8 

1 

0 

0 

2 

5 

6 

12 

25 

34 

51 

43 

32 

23 

12 

3 

1 


Min 

Bin 


- 8.0 

2.0 

7.0 

22.0 

32.0 

42.0 

52.0 

47.0 

37.0 

27.0 

17.0 

2.0 


0 

0 

1 

4 

6 

13 

20 

26 

45 

51 

42 

23 

12 

3 

1 

0 

0 


Wind FPSS 
mph 


1 

0 

1 

1 

3 

7 

11 

23 

32 

44 

54 

39 

21 

8 

3 

0 

0 


Sunrise 

Hour 


11.0 

11.0 

12.0 

8.9 

9.4 
10.5 

6.8 

6.8 

9.2 

7.4 

8.3 

8.0 


0.49 

0.53 

0.56 

0.58 

0.58 

0.64 

0.63 

0.63 

0.62 

0.60 

0.52 

0.47 


7.50 

7.09 

6.43 

5.62 

6.01 

5.78 

5.98 

6.43 

6.90 

7.38 
6.93 

7.39 


0.00205 

0.00185 


2 

5 

11 

25 

37 

61 

102 

129 

147 

105 

65 

34 

16 

3 

1 


0.00828 
0.00820 
0.00759 
0.00655 
0.00519 
0.00449 
0.00390 
0.00303 
0.00269 
0.00233 
0.00175 
0.00157 
0.00118 
0.00113 
0.00063 


Sunset 

Hour 


17.07 

17.64 
18.13 

18.64 
20.12 
20.48 
20.47 
19.99 
19.20 
18.40 
16.82 
16.69 


21.0 
17.0 

60.0 
58.0 
55.0 
51.0 
46.0 
42.0 
38.0 
33.0 
29.0 
25.0 
20.0 
16.0 
11.0 
7.0 
1.0 
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ASEAM Load Input 

Gerber Village 100 Area 

Gerber Village 100 Area 
(with/without Basement) 

166-171 Area 
400 Area 

(’T Shape and ’L* Shape) 
River Village 1600 Area 



DATA ECHO FOR LOADS 


INPUT FILE: GVA3.LID 


BUILDING/PROJECT DATA 

Building File Name 
Building Name 
Project Number 

Building Address 


Building Type 


Building gross f i°° r J^area 
Building net conditioned area 

Number of zones 


GV100A 

GERBER VILLAGE 100A 
60592.00 

: FT. BELVOIR 
: VA 

• 2 STORY HOUSE/NO BASEMT. 

: 1650 ft2 
: 1650 ft2 
: 2 


Building Location 
North latitude 
West longitude 
Time Zone Number 
Daylight Savings Time 


39 deg 
77 deg 
5 

Yes 


Typical Weekday Operating Schedule 
Occupancy start hour ; 

Operating hours/day 

Summer Thermostat Schedule ; May 

Beginning month ! October 

Ending month 


Typical Occupied Schedule . 1800 to 800 

i « . i nnn 


Weekdays . . from 2000 to 1000 

Saturdays . from . 1600 to 800 

Sundays . 


C-T 













ZONE DATA FOR ZONE 1 


FIRST FLOOR 


Zone label 
Zone function 
Zone area 

Floor to ceiling height 


FIRST FLOOR 

1030 ft2 
8.8 ft 


Thermostat Set Point Temperatures 
Summer occupied temperature • 
Winter occupied temperature 
Winter unoccupied temperature : 


75 deg F 
68 deg F 
68 deg F 


LIGHTING DATA FOR ZONE 1 -^FIRST-FLOOR...... 

Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 


Function name 

Function area (ft2) 

LT1 

1030 

Installed watts/ft2 

(times) Percent function area : 
Total installed watts 

780 

Daylighting analysis 

No 

Lighting system type ; 

Percent light heat to space 

'A' classification 

100 

.75 

B 

'B' Classification 

Diversity factors - occupied 
Diversity factors - unoccupied 
Monthly diversity table number 

: 25 
: 0 
: 1 

PEOPLE DATA FOR ZONE 1 - FIRST 

FLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


4 

230 BTUH per person 
190 BTUH per person 


Diversity factor - occupied 
Diversity factor - u ^° ccupi ef 
Monthly diversity table number 


40 

0 

1 


ELECTRIC EQUIPMENT DATA FOR ZONE--1 


FIRST FLOOR 


Type 1 


C-8 


Type 2 





















ELEC EQUIP 

RANGE 

Electric equipment name 

500 

No 

5000 

Total installed watts 

Hooded 

No 

Diversity factors - occupied 

10 

5 

0 

1 

Diversity factors - unoccupied 

5 

Monthly diversity table number 



WALL DATA FOR ZONE 1 - FIRST FLOOR 




Wall 1 

Wall 2 

Wall 3 

Wall 4 

Name 

W1 

W1 

W1 

W1 

Wall orientation 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

North 

260 
. 33 

East 

327 

.33 

South 

208 

.33 

West 

301 
. 33 

Wall construction group 

Color correction 

G 

Medium 

G 

Medium 

G 

Medium 

G 

Medium 

ROOF DATA FOR ZONE 1 - FIRST FLOOR 





Roof 1 


Roof 2 


Name 

: R1 


NA 


Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

: 410 
: .15 




Roof construction code 

Color correction 

: 5 

: Dark 


Light 


Suspended ceiling plenum 

: No 




WINDOW DATA FOR ZONE 1 - FIRST 

FLOOR 





Name 

Window orientation 
Fenestration area (ft2) 
Shading coefficient 
U-Factor (BTUH/ft2-deg 
Space mass code 
Crack length (lin ft) 
Leakage coefficient 



window 1 

Window 2 

Window 3 

Window 4 

; 

G1 

G1 

G1 

Gl 

F) 

North 
; 28.8 
. 74 
. 49 

Light 

34 
• ? 

East 

43.2 

.74 

.49 

Light 

51 

2 

South 

75.6 
. 74 
.49 

Light 

90 

2 

West 

66.6 

.74 

.49 

Light 

79 

2 


Inputs Required for Shading 

Window shading model number 
Percent window area 


c-1 










DOOR (EXTERNAL) DATA FOR ZONE 


Name 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) 
Crack, length (lin ft) 
Leakage coefficient 


FIRST FLOOR 


Type 1 

Type 2 

D1 

NA 

42 


.2 


40 



6 


INFILTRATION DATA FOR ZONE 1 - F ^T^FLOOR 


Occupied air change rate 
Unoccupied air change rate 


: 0 air changes per hour 
: 0 air changes per hour 


MISCELLANEOUS CONDUCTION FOR ZONE l_“_FIRST^FLOOR 


Type 1 


Name 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

Ref temperature at design summer 
Ref temperature at design winter 


(deg F) 
(deg F) 


CRAWL SPACE 

940 

.4 

85 

35 


Type 2: 
NA 


OPERATING USE PROFILE (DIVERSITY) DATA 


People 


Avg % of full occupancy 


Occupied 
Period 
: 40 


Unoccupied Month Sched 
Period Table # (1-4 
0 1 


Lights 

LT1 

NA 

NA 

NA 


Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 


1 


Electric Equipment 
ELEC EQUIP - Avg % of 

RANGE ' Av 9 % of 


installed capacity 
installed capacity 


Miscellaneous 

NA 

NA 


Sensible Loads 

- Avg % of installed 

- Avg % of installed 


capacity 

capacity 


10 

5 


5 

0 


1 

1 


C-lo 















ZONE DATA FOR ZONE 2 - SECOND FLOOR 


Zone label 
Zone function 
Zone area 

Floor to ceiling height 


SECOND FLOOR 

620 ft2 
7.8 ft 


Thermostat Set Point Temperatures 

Summer occupied temperature : 75 deg F 
Winter occupied temperature : 68 deg F 
Winter unoccupied temperature : 68 deg F 


LIGHTING DATA FOR ZONE 2 - SECOND FLOOR 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 

Function name 
Function area (ft2) 


LI NA NA NA 

620 


Installed watts/ft2 : 

(times) Percent function area : 
Total installed watts : 360 

Daylighting analysis : No 

Lighting system type : 

Percent light heat to space : 100 

'A' Classification : .75 

'B' Classification : B 

Diversity factors - occupied : 15 
Diversity factors - unoccupied : 0 
Monthly diversity table number : 1 


PEOPLE DATA FOR ZONE 2 - SECOND FLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


3 

230 BTUH per person 
190 BTUH per person 


Diversity factor - occupied : 50 

Diversity factor - unoccupied : 0 

Monthly diversity table number : 1 


WALL DATA FOR ZONE 2 - SECOND FLOOR 


Wall 1 Wall 2 Wall 3 Wall 4 


c-ll 















Name 

W1 

W1 

W1 

W1 

Wall orientation • 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) : 

North 
148 
. 3 

E3.SC 

308 
. 3 

South 

149 
. 3 

West 

308 

.3 

Wall construction group 

Color correction 

G 

Medium 

C- 

Medium 

G 

Medium 

G 

Medium 

ROOF DATA FOR ZONE 2 - SECOND FLOOR 





Roof 1 


Roof 2 


Name 

R2 


NA 


Area (ft2) : 

U-Factor (BTUH/ft2-deg F) : 

620 
. 1 




Roof construction code - 

Color correction : 

5 

Dark 


Light 


Suspended ceiling plenum 

No 




WINDOW DATA FOR ZONE 2 - SECOND 

FLOOR 





Window 

1 window 

2 Window 3 

window 4 

Name 

G1 

G1 

G1 

G1 

Window orientation 

Fenestration area (ft2) 

Shading coefficient 

U-Factor (BTUH/ft2-deg F) 

Space mass code 

Crack, length (lin ft) 

Leakage coefficient 

North 
12.6 
.74 
. 49 
Light 
15 

2 

East 

14.4 

.74 

.49 

Light 

24 

2 

South 

11.7 
. 74 
.49 

Light 

15 

2 

West 

14.4 
. 74 
.49 

Light 

24 

2 

Inputs Required for Shading 

Window shading model number 
Percent window area 

: 0 

0 

0 

0 

INFILTRATION DATA FOR ZONE 2 

SECOND FLOOR 



Occupied air change rate 
Unoccupied air change rate 

: 0 air 
: 0 air 

changes per 
changes per 

hour 

hour 



OPERATING USE PROFILE (DIVERSITY) DATA_ 

Occupied Unoccupied Month Sched 


C-12 








People 


Avg % of full occupancy 


Period 

50 


Lights 

LI 

NA 

NA 

NA 


Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 


Electric Equipment 
NA ■ Avg % of 

NA - Avg % of 


installed capacity 
installed capacity 


Miscellaneous Sensible Loads 
N a - Avg % of installed 

N A - Avg % of installed 


capacity 

capacity 


15 


Period 

0 

0 


MONTHLY DIVERSITY FACTORS 


Mon Sch 1 Mon Sch 2 Mon Sch 3 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 


Table fi (i-i) 
1 

1 


Mon Sch 4 
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DATA ECHO FOR LOADS INPUT FILE: GVB2.LID 


3UILDING/PROJECT DATA 


Building File Name 

: GV100B 

Building Name 

: GERBER VILLAGE 100/BSMT 

Project Number 

: 60592.00 

Building Address 

: FT. BELVOIR 
: VA 

Building Type 

: 2 STORY/BASEMENT 

Building gross floor area 

: 1850 ft2 

Building net conditioned area : 1850 ft2 

Number of zones 

: 3 

Building Location 

North latitude 

: 39 deg 

West longitude 

: 77 deg 

Time Zone Number 

: 5 

Daylight Savings Time 

: Yes 

Typical Weekday Operating 

Schedule 

Occupancy start hour 

: 18 

Operating hours/day 

: 14 

Summer Thermostat Schedule 

Beginning month 

: May 

Ending month 

: October 

Typical Occupied Schedule 

Weekdays . 

from : 1800 to 800 

Saturdays . 

from : 2000 to 1000 

Sundays . 

from : 1600 to 800 


C -14 











ZONE DATA FOR ZONE 1 - FIRST FLOOR 


Zone label : FIRST FLOOR 

Zone function : 

Zone area : IOI 4 ftZ 

Floor to ceiling height : 8.8 ft 

Thermostat Set Point Temperatures 

Summer occupied temperature : 78 deg F 
Winter occupied temperature : 70 deg F 
Winter unoccupied temperature : 60 deg F 


LIGHTING DATA FOR ZONE 1 - FIRST FLOOR 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 


Function name : LT1 

Function area (ft2) • 1014 

Installed watts/ft2 : 

(times) Percent function area : 

Total installed watts : 900 

Daylighting analysis : No 

Lighting system type : 

Percent light heat to space : 100 

'A' Classification '• -75 

'B' Classification : B 

Diversity factors - occupied : 25 
Diversity factors - unoccupied : 0 
Monthly diversity table number : 1 


PEOPLE DATA FOR ZONE 1 - FIRST FLOOR 


Number of people in zone 

4 



Sensible load per person 

230 

BTUH per person 


Latent load per person 

190 

BTUH per person 


Diversity factor - occupied 

40 



Diversity factor - unoccupied 

0 



Monthly diversity table number 

1 



ELECTRIC EQUIPMENT DATA FOR ZONE 

1 - 

FIRST FLOOR 



Type 1 


Type 2 
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Electric equipment name 

tL Li nC 

EQ 1 


RANGE 


Total installed watts 

500 



5000 


Hooded 

No 



No 


Diversity factors - occupied 

20 



5 


Diversity factors - unoccupied 

5 



0 


Monthly diversity table number 

1 



1 


WALL DATA FOR ZONE 1 - FIRST FLOOR 






Wall 

1 

Wall 2 

Wall 3 

Wall 4 

Name 

W1 


W1 

W1 

W1 

Wall orientation 

North 

East 

South 

West 

Area (ft2) 

180 


226 

136 

275 

U-Factor (BTUH/ft2-deg F) 

.33 


.33 

.33 

.33 

Wall construction group 

G 


G 

G 

G 

Color correction 

Medium 

Medium 

Medium 

Medium 

ROOF DATA FOR ZONE 1 - FIRST FLOOR 






Roof 

1 


Roof 2 


Name 

R1 



NA 


Area (ft2) 

380 





U-Factor (BTUH/ft2-deg F) 

. 15 





Roof construction code 

: 5 





Color correction 

Dark 



Light 


Suspended ceiling plenum 

No 





WINDOW DATA FOR ZONE 1 - FIRST FLOOR 







Window 1 

Window 2 

Window 3 

Window 4 

Name 

G1 

G1 

G1 

G1 

Window orientation 

North 

East 

South 

West 

Fenestration area (ft2) 

28.8 

43.2 

52.2 

66.6 

Shading coefficient 

.74 

.74 

.74 

. 74 

U-Factor (BTUH/ft2-deg F) 

.49 

.49 

.49 

.49 

Space mass code 

Light 

Light 

Light 

Light 

Crack length (lin ft) 

34 

51 

90 

79 

Leakage coefficient 

2 

2 

2 

2 

Inputs Required for Shading 

Window shading model number 
Percent window area 

0 

0 

0 

0 
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DOOR (EXTERNAL) DATA FOR ZONE 1 - FIRST FLOOR 



Type 1 



Type 2 


Name : 

D1 



NA 


Area (ft2) : 

42 





U-Factor (BTUH/ft2-deg F) : 

.2 





Crack length (lin ft) : 

40 





Leakage coefficient : 

6 


' 



INFILTRATION DATA FOR ZONE 1 - FIRST FLOOR 




Occupied air change rate : 

0 air 

changes 

per 

hour 


Unoccupied air change rate : 

0 air 

changes 

per 

hour 


MISCELLANEOUS CONDUCTION FOR ZONE 

1 - FIRST FLOOR 





Type 1 



Type 2: 

Name 


: CRAWL 

SPACE 

NA 

Area (ft2) 


: 744 




U-Factor (BTUH/ft2-deg F) 


: .4 




Ref temperature at design summer 

(deg F) 

: 85 




Ref temperature at design winter 

(deg F) 

: 35 




OPERATING USE PROFILE (DIVERSITY) 

DATA 






People 

- Avg 

% 

of 

full occupancy 

Lights 

LT1 

- Avg 

% 

of 

installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 

Electric 
ELEC EQ 

Equipment 

1 - Avg 

% 

of 

installed 

capacity 

RANGE 

- Avg 

% 

of 

installed 

capacity 


Occupied 
Period 
: 40 


25 


20 

5 


Unoccupied Month Sched 
Period Table # (1-4) 
0 1 


0 1 


5 1 

0 1 


Miscellaneous Sensible Loads 
NA - Avg % of installed capacity 

NA - Avg % of installed capacity 










ZONE DATA FOR ZONE 2 -^SECOND^FLOOR 


Zone label 
Zone function 
Zone area 

Floor to ceiling height 


SECOND FLOOR 

600 ft2 
7.8 ft 


Thermostat Set Point Temperatures 
Summer occupied temperature 
Winter occupied temperature 
Winter unoccupied temperature 


78 deg F 
70 deg F 
60 deg F 


LIGHTING DATA FOR ZONE 2 


Function name 
Function area (ft2) 


SECOND FLOOR 


Ltg Func 

: LI 
: 600 


1 Ltg Func 2 Ltg Func 3 Ltg Func 4 


NA NA¬ 


NA 


Installed watts/ft2 

(times) Percent function area 
Total installed watts 


375 


Daylighting analysis 


No 


Lighting system type 
Percent light heat to space 


'A' Classification 
>B’ Classification 


100 

.75 

B 


Diversity factors - occupied 
Diversity factors - unoccupied 
Monthly diversity table number 


15 

0 

1 


PEOPLE DATA FOR ZONE 2 - SECONDFLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


2 

230 BTUH per person 
190 BTUH per person 


Diversity factor - occupied 
Diversity factor - unoccupied 
Monthly diversity table number 


50 

0 

1 


WALL DATA FOR ZONE 2 - SECOND FLOOR 
- Wall 1 Wal1 2 


Wall 3 


Wall 4 
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Name 

: W1 

W1 

W1 

W1 

Wall orientation 

• North 

Ease 

South 

West 

* 110 

315 

110 

315 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

: .33 

.33 

. 33 

. 33 

Wall construction group 

Color correction 

: G 

: Medium 

G 

Medium 

G 

Medium 

G 

Medium 

ROOF DATA FOR ZONE 2 - SECOND 

FLOOR 






Roof 1 


Roof 2 


Name 

R2 


NA 


Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

600 
. 1 




Roof construction code ; 

Color correction 

5 

Dark 


Light 


Suspended ceiling’ plenum 

No 




WINDOW DATA FOR ZONE 2 - SECOND 

FLOOR 





Window 1 

Window 2 

Window 3 

Window 4 

Name 

Window orientation 

Fenestration area (ft2) 

Shading coefficient 

U-Factor (BTUH/ft2-deg F) 

Space mass code 

Crack, length (lin ft) 

Leakage coefficient 

Gl 

North 

12.6 

.74 

.49 

Light 

15 

2 

Gl 

East 

14.4 
. 74 
.49 

Light 

24 

2 

Gl 

South 

11.7 

.74 

.49 

Light 

15 

2 

Gl 

West 

14.4 

.74 

.49 

Light 

24 

2 


Inputs Required for Shading 

Window shading model number • 0 

Percent window area • . 

INFILTRATION DATA FOR ZONE 2 - SECOND^FLOOR 


Occupied air change rate 
Unoccupied air change rate 


0 air changes per hour 
0 air changes per hour 


OPERATING USE PROFILE (DIVERSITY)_DATA_ 

Unoccupied Month Sched 


Occupied 











People 


Lights 

LI 

NA 

NA 

NA 


Avg % of full occupancy 


Period 
: 50 


Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 


15 


Electric Equipment 

NA - Avg % of installed capacity : 

NA - Avg % of installed capacity : 


Miscellaneous Sensible Loads 

NA - Avg % of installed capacity : 

NA - Avg % of installed capacity : 


Period Table ft (1-4) 
0 1 

0 1 
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ZONE DATA FOR ZONE 3 - BASEMENT 


Zone label : BASEMENT 

Zone function • 

Zone area • 270 ft2 

Floor to ceiling height : 7.5 ft 

Thermostat Set Point Temperatures 

Summer occupied temperature : 85 deg F 
Winter occupied temperature : 50 deg F 
Winter unoccupied temperature : 45 deg F 


LIGHTING DATA FOR ZONE 


BASEMENT 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 

Function name 
Function area (ft2) 


LI NA NA NA 

270 


Installed watts/ft2 : 

(times) Percent function area : 


Total installed watts : 60 

Daylighting analysis : No 

Lighting system type : 

Percent light heat to space : 100 

'A' Classification : -75 

'B' Classification : B 

Diversity factors - occupied : 2 
Diversity factors - unoccupied : 0 
Monthly diversity table number : 1 


WALL DATA FOR ZONE 3 - BASEMENT 



Wall 1 

Wall 2 

Wall 3 

wall 4 

Name 

: W2 

W2 

W2 

W2 

Wall orientation 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

: North 
: 96 
: .77 

East 

44 
. 77 

South 

108 
. 77 

West 

44 

.77 

Wall construction group 

Color correction 

: C 

: Medium 

C 

Medium 

C 

Medium 

C 

Medium 
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WINDOW DATA FOR ZONE 3 - BASEMENT 



Window 

1 Window 

2 Window 

3 Window 4 

Name 

G2 

NA 


NA 

NA 

Window orientation 

South 





Fenestration area (ft2) 

4.5 





Shading coefficient 

1.0 





U-Factor (BTUH/ft2-deg F) 

. 5 





Space mass code 

Light 





Crack length (lin ft) 

8 





Leakage coefficient 

2 





Inputs Required for Shading 






Window shading model number 

0 





Percent window area 






INFILTRATION DATA FOR ZONE 3 - BASEMENT 





Occupied air change rate 

0 air 

changes 

per 

hour 


Unoccupied air change rate 

0 air 

changes 

per 

hour 


MISCELLANEOUS CONDUCTION FOR ZONE 3 - BASEMENT 






Type 1 



Type 2: 

Name 


: WALLS 

(B.i 

G. ) 

FLOOR ABOVE 

Area (f12) 


: 304 



270 

U-Factor (BTUH/ft2-deg F) 


: .77 



. 4 

Ref temperature at design summer 

(deg F) 

: 55 



75 

Ref temperature at design winter 

(deg F) 

: 50 



70 

OPERATING USE PROFILE (DIVERSITY) DATA 






People 


Avg % of full occupancy 


Occupied 
Period 
: 0 


Unoccupied Month Sched 
Period Table # (1-4) 
0 1 


Lights 


LI 

- Avg 

NA 

- Avg 

NA 

- Avg 

NA 

- Avg 


% of installed capacity 
% of installed capacity 
% of installed capacity 
% of installed capacity 


2 0 1 


Electric Equipment 

NA - Avg % of installed capacity : 

NA - Avg % of installed capacity : 

Miscellaneous Sensible Loads 
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NA 

NA 


- Avg % of 

- Avg % of 


installed capacity 
installed capacity 


MONTHLY DIVERSITY FACTORS 


Mon Sch 1 Mon Sch 2 Mon Sch 3 


Mon Sch 4 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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DATA ECHO FOR 


LOADS INPUT FILE: 1662.LID 


BUILDING/PROJECT DATA 

Building File Name 
Building Name 
Project Number 

Building Address 


: 3 ST/3 BR TOWNHOUSE 

: 1902 ft2 
: 1902 ft2 
: 3 


Building Type 

Building gross floor area 
Building net conditioned area 
Number of zones 


GROUP C 
166-177.AREA 
60592.00 

: FT. BELVOIR 
: VA 


Building Location 
North latitude 
West longitude 
Time Zone Number 
Daylight Savings Time 

Typical Weekday Operating Schedule 
Occupancy start hour • 

Operating hours/day 


77 deg 
5 

Yes 


Summer Thermostat Schedule 
Beginning month 
Ending month 


May 

October 


Typical Occupied Schedule 

from : 

1800 

to 

800 

weeKuayo . 

from : 

2000 

to 

1000 

Saturdayb .. - 

from : 

1600 

to 

800 
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ZONE DATA FOR ZONE 1 - SECOND FLOOR 


Zone label : SECOND FLOOR 

Zone function : 

Zone area : 576 ft2 

Floor to ceiling height : 8.2 ft 

Thermostat Set Point Temperatures 

Summer occupied temperature : 78 deg F 
Winter occupied temperature : 70 deg F 
Winter unoccupied temperature : 60 deg F 


LIGHTING DATA FOR ZONE 1 - SECOND FLOOR 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 


Function name : L1 

Function area (ft2) : 576 

Installed watts/ft2 : 

(times) Percent function area : 
Total installed watts : 480 

Daylighting analysis '• No 

Lighting system type : 

Percent light heat to space : 100 

'A' Classification : -75 

'B' Classification : B 

Diversity factors - occupied : 15 
Diversity factors - unoccupied : 0 
Monthly diversity table number : 1 


PEOPLE DATA FOR ZONE 1 - SECOND FLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


3 

230 BTUH per person 
190 BTUH per person 


Diversity factor - occupied : 60 

Diversity factor - unoccupied : 0 

Monthly diversity table number : 1 


WALL DATA FOR ZONE 1 - SECOND FLOOR 


Wall 1 wall 2 Wall 3 Wall 4 
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Name 

Wall orientation 
Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

Wall construction group 
Color correction 


W1 

W1 

North 

East 

236 

132 

. 33 

.33 

G 

G 

Medium 

Medium 


W1 

W1 

South 

West 

204 

132 

. 33 

.33 

G 

G 

Medium 

Medium 


ROOF DATA FOR ZONE 1 - SECOND FLOOR 



Roof 1 

Roof 2 

Name 

: R1 

NA 

Area (f12) 

U-Factor (BTUH/ft2-deg F) 

: 576 
: .4 


Roof construction code 
Color correction 

: 5 

: Dark 

Light 

Suspended ceiling plenum 

: No 


WINDOW DATA FOR ZONE 1 - 

SECOND FLOOR 




Window 1 

Window 2 

Window 3 

Window 4 

Name : 

G1 

G1 

G1 

NA 

Window orientation 

East 

South 

West 


Fenestration area (ft2) 

28.8 

28.8 

28.8 


Shading coefficient 

.79 

. 79 

.79 


U-Factor (BTUH/ft2-deg F) 

.49 

. 49 

. 49 


Space mass code 

Light 

Light 

Light 


Crack length (lin ft) 

40 

40 

40 


Leakage coefficient 

2 

2 

2 


Inputs Required for Shading 

Window shading model number 
Percent window area 

0 

0 

0 



INFILTRATION DATA FOR ZONE 1 - SECOND FLOOR 


Occupied air change rate : 0 air changes per hour 

Unoccupied air change rate : 0 air changes per hour 


OPERATING USE PROFILE (DIVERSITY) DATA 


Occupied Unoccupied Month Sched 
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People 


Avg % of full occupancy 


Pe riod 
60 


Lights 

LI 

NA 

NA 

NA 


Avg % of installed capacity 
Avg % of installed capacity 
Avq % of installed capacity 
Avg % of installed capacity 


Electric 

NA 

NA 


Equipment^ % ^ installed capacity 
- Avg % of installed capacity 


Miscellaneous 

NA 

NA 


ensible Loads , 

Avg % of installed capacity 
Avg % of installed capacity 


15 


Period 

0 

0 


Table f? {- ■ 4) 
1 

1 
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ZONE DATA FOR ZONE 2 


FIRST FLOOR 


Zone label : FIRST FLOOR 

Zone function : 

Zone area : 720 ft2 

Floor to ceiling height : 8 ft 

Thermostat Set Point Temperatures 

Summer occupied temperature : 75 deg F 
Winter occupied temperature : 68 deg F 
Winter unoccupied temperature : 55 deg F 


LIGHTING DATA FOR ZONE 2 - FIRST FLOOR 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 

Function name 
Function area (ft2) 


LI NA NA NA 

720 


Installed watts/ft2 : 

(times) Percent function area : 
Total installed watts : 580 

Daylighting analysis : No 

Lighting system type : 

Percent light heat to space : 100 

'A' Classification : -75 

'B' Classification : B 

Diversity factors - occupied : 20 
Diversity factors - unoccupied : 0 
Monthly diversity table number : 1 


PEOPLE DATA FOR ZONE 2 - FIRST FLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


3 

230 BTUH per person 
190 BTUH per person 


Diversity factor - occupied : 40 

Diversity factor - unoccupied : 0 

Monthly diversity table number : 1 


ELECTRIC EQUIPMENT DATA FOR ZONE 2 - FIRST FLOOR 


Type 


Type 2 
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Electric equipment name 
Total installed watts 
Hooded 

Diversity factors - occupied 
Diversity factors - unoccupied 
Monthly diversity table number 


APPLIANCES RANGE 

500 5000 

No No 

20 5 

5 0 

1 1 


WALL DATA FOR ZONE 2 - FIRST FLOOR 



Wall 1 

Wall 2 

Wall 3 

Wall 4 

Name : 

W1 

W1 

W1 

Wl 

Wall orientation • 
Area (ft2) : 
U-Factor (BTUH/ft2-deg F) : 

North 

230 

.33 

East 

174 
. 33 

South 

154 

.33 

West 

146 

.33 

Wall construction group : 

Color correction : 

G 

Medium 

G 

Medium 

G 

Medium 

G 

Medium 

ROOF DATA FOR ZONE 2 - FIRST FLOOR 





Roof 1 


Roof 2 


Name : 

R1 


NA 


Area (ft2) : 

U-Factor (BTUH/ft2-deg F) : 

144 

.4 




Roof construction code 

Color correction : 

5 

Dark 


Light 


Suspended ceiling plenum 

No 




WINDOW DATA FOR ZONE 2 - FIRST FLOOR 





Window 1 

Window 2 

Window 3 

Window 4 

Name 

G1 

G1 

G1 

NA 

window orientation 

Fenestration area (ft2) 

Shading coefficient 

U-Factor (BTUH/ft2-deg F) 

Space mass code 

Crack, length (lin ft) 

Leakage coefficient 

East 

17.1 

.79 

.49 

Light 

22 

2 

South 

68.4 

.79 

.49 

Light 

88 

2 

West 

84.6 

.79 

.49 

Light 

118 

2 


Inputs Required for Shading 





Window shading model number 
Percent window area 

0 

0 

0 
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DOOR (EXTERNAL) DATA FOR ZONE 2 - FIRST FLOOR 



Type 1 

Type 2 

Name 

: D1 

NA 

Area (ft2) 

: 42 


U-Factor (BTUH/ft2-deg F) 

: . 2 


Crack length (lin ft) 

: 40 


Leakage coefficient 

: 2 

- 

INFILTRATION DATA FOR ZONE 

2 - FIRST FLOOR 



Occupied air change rate : 0 air changes per hour 

Unoccupied air change rate : 0 air changes per hour 


MISCELLANEOUS CONDUCTION FOR ZONE 2 - FIRST FLOOR 


Type 1 


Type 2: 


Name : CRAWL SPACE 

Arps fff?) : 144 

U-Factor (BTUH/ft2-deg F) : .4 

Ref temperature at design summer (deg F): 85 

Ref temperature at design winter (deg F): 35 


OVER BSMT 
576 
.4 
80 
50 


OPERATING USE PROFILE (DIVERSITY) DATA 


People 


Avg % of full occupancy 


Occupied Unoccupied Month Sched 
Period Period Table # (1-4) 

: 40 0 1 


Lights 

LI 

NA 

NA 

NA 


Avg % of 
Avg % of 
Avg % of 
Avg % of 


installed capacity 
installed capacity 
installed capacity 
installed capacity 


20 


0 


1 


Electric Equipment 

APPLIANCES - Avg % of installed capacity : 20 

RANGE - Avg % of installed capacity : 5 


1 

1 


Miscellaneous 

NA 

NA 


Sensible Loads 

- Avg % of installed 

- Avg % of installed 


capacity 

capacity 
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ZONE DATA FOR ZONE 3 - BASEMENT 


Zone label 
Zone function 
Zone area 

Floor to ceiling height 


BASEMENT 

606 ft2 
7.5 ft 


Thermostat Set Point Temperatures 

Summer occupied temperature : 80 deg F 
Winter occupied temperature : 50 deg F 
Winter unoccupied temperature : 50 deg F 


LIGHTING DATA FOR ZONE 3 - BASEMENT 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 


Function name 
Function area (ft2) 

Installed watts/ft2 

(times) Percent function area 
Total installed watts 

Daylighting analysis 

Lighting system type 
Percent light heat to space 
'A' Classification 
'B' Classification 

Diversity factors - occupied 
Diversity factors - unoccupied 
Monthly diversity table number 


LI NA NA NA 

606 


260 

No 


100 

.75 

B 

2 

0 

1 


ELECTRIC EQUIPMENT DATA FOR ZONE 3 - BASEMENT 


Electric equipment name 
Total installed watts 
Hooded 

Diversity factors - occupied 
Diversity factors - unoccupied 
Monthly diversity table number 


Type 1 Type 2 

WASHER/DRYE NA 

200 
No 

3 

0 

1 


0-31 













WALL DATA FOR ZONE 3 


BASEMENT 



Wall 1 

Wall 2 

Wall 3 

wall 4 

Name 

: W2 

W2 

W2 

W2 

Wall orientation 

: North 

East 

South 

West 

Area (ft2) 

: 136 

80 

6 5 

75 

U-Factor (BTUH/ft2-deg F) 

: .77 

. 77 

.77 

.77 

Wall construction group 

: E 

E 

E 

E 

Color correction 

: Medium 

Medium 

Medium 

Medium 


WINDOW DATA FOR ZONE 3 * BASEMENT 



Window 1 

Window 2 

Window 3 

window 4 

Name : 

G1 

G1 

NA 

NA 

Window orientation 

Fenestration area (ft2) 

Shading coefficient 

U-Factor (BTUH/ft2-deg F) 

Space mass code 

Crack length (lin ft) 

Leakage coefficient 

South 

5 

1 

. 5 

Light 

9 

2 

West 

5 

1 

. 5 

Light 

9 

2 



Inputs Required for Shading 





window shading model number 
Percent window area 

: 0 

0 




DOOR (EXTERNAL) DATA FOR ZONE 

3 - BASEMENT 




Type 1 

Type 2 


Name 

: D1 

NA 


Area (ft2) 

: 21 



U-Factor (BTUH/ft2-deg F) 

: . 2 



Crack length (lin ft) 

: 20 



Leakage coefficient 

: 2 



INFILTRATION DATA FOR ZONE 3 

- BASEMENT 




Occupied air change rate : 0 air changes per hour 

Unoccupied air change rate : 0 air changes per hour 


OPERATING USE PROFILE (DIVERSITY) DATA 


Occupied Unoccupied Month Sched 
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Period 


People 

- Avg 

% 

of 

full occupancy 

Lights 

LI 

- Avg 

% 

of 

installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 

Electric Equipment 
WASHER/DRYER - Avg 

% 

of 

installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 

Miscellaneous 

NA 

Sensible Loads 
- Avg % of installed 

capacity 

NA 

- Avg 

% 

of 

installed 

capacity 


0 

0 


0 


MONTHLY DIVERSITY FACTORS 


Mon Sch 1 Mon Sch 2 Mon Sch 3 


January : iUU 
February : 100 
March : 100 
April : 100 
May : 100 
June : 100 
July • 100 
August : 100 
September : 100 
October : 100 
November ’ 100 
December ‘ 100 


Table ~ (1-4) 
1 


1 


1 


Mon Sch 4 
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DATA ECHO FOR LOADS INPUT FILE: 40T2.LID 


BUILDING/PROJECT DATA 


Building File Name 
Building Name 
Project Number 

Building Address 


Building Type 

Building gross floor area 
Building net conditioned area 
Number of zones 

Building Location 
North latitude 
West longitude 
Time Zone Number 
Daylight Savings Time 


400T 

400 AREA T SHAPE 
60592.00 

FT. BELVOIR 
VA 

1-STORY 3-BR HOUSE 

1592 ft2 
1592 ft2 


39 deg 
77 deg 
5 

Yes 


Typical Weekday Operating Schedule 
Occupancy start hour : 18 

Operating hours/day : 14 


Summer Thermostat Schedule 
Beginning month 
Ending month 


May 

October 


Typical Occupied Schedule 


Weekdays . from : 1800 to 800 

Saturdays . from : 2000 to 1000 

Sundays . from : 1600 to 800 
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ZONE DATA FOR ZONE 1 


FIRST FLOOR 


Zone label : FIRST FLOOR 

Zone function : 

Zone area : 1592 ft2 

Floor to ceiling height : 9 ft 

Thermostat Set Point Temperatures 

Summer occupied temperature : 7 5 deg F 
Winter occupied temperature : 68 deg F 
Winter unoccupied temperature : 55 deg F 


LIGHTING DATA FOR ZONE 1 - FIRST FLOOR 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 

Function name : LI NA NA NA 

Function area (ft2) : 1592 

Installed watts/ft2 : 

(times) Percent function area : 

Total installed watts : 1070 

Daylighting analysis : No 

Lighting system type : 

Percent light heat to space : 100 

'A' Classification : .75 

'B' Classification : B 

Diversity factors - occupied : 20 
Diversity factors - unoccupied : 0 
Monthly diversity table number : 1 


PEOPLE DATA FOR ZONE 1 - FIRST FLOOR 


Number of people in zone : 4 

Sensible load per person : 230 BTUH per person 

Latent load per person : 190 BTUH per person 

Diversity factor - occupied : 40 

Diversity factor - unoccupied : 0 

Monthly diversity table number : 1 


ELECTRIC EQUIPMENT DATA FOR ZONE 1 - FIRST FLOOR 


Type 1 Type 2 
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Electric equipment name 

ELEC EQ 


RANGE 


Total installed watts 

500 


5000 


Hooded 

No 


No 


Diversity factors - occupied 

20 


5 


Diversity factors - unoccupied 

5 


0 


Monthly diversity table number 

1 


1 


WALL DATA FOR ZONE 1 - FIRST FLOOR 





Wall 1 

Wall 2' 

Wall 3 

wall 4 

Name 

W1 

W1 

W1 

W1 

Wall orientation 

North 

East 

South 

West 

Area (ft2) 

196 

500 

204 

484 

U-Factor (BTUH/ft2-deg F) 

. 33 

.33 

.33 

.33 

Wall construction group 

G 

G 

G 

G 

Color correction 

Medium 

Medium 

Medium 

Medium 

ROOF DATA FOR ZONE 1 - FIRST FLOOR 





Roof 1 


Roof 2 


Name 

R1 


NA 


Area (ft2) 

1592 




U-Factor (BTUH/ft2-deg F) 

. 05 




Roof construction code 

5 




Color correction 

Dark 


Light 


Suspended ceiling plenum 

: No 




WINDOW DATA FOR ZONE 1 - FIRST FLOOR 






Window 1 

Window 2 

Window 3 

Window 4 

Name 

G1 

G1 

G1 

G1 

Window orientation 

North 

East 

south 

West 

Fenestration area (ft2) 

21.6 

38.7 

14.4 

64.8 

Shading coefficient 

.87 

. 87 

.39 

. 39 

U-Factor (BTUH/ft2-deg F) 

.49 

.49 

.49 

. 49 

Space mass code 

Light 

Light 

Light 

Light 

Crack length (lin ft) 

42 

74 

28 

126 

Leakage coefficient 

2 

2 

2 

2 

Inputs Required for Shading 

Window shading model number 
Percent window area 

0 

0 

0 

0 
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DOOR (EXTERNAL) DATA FOR ZONE 1 


FIRST FLOOR 


Type 


Type 2 


Name 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) 
Crack length (lin ft) 
Leakage coefficient 


INFILTRATION DATA FOR ZONE 1 - FIRST FLOOR 


Occupied air change rate 
Unoccupied air change rate 


: 0 air changes per hour 
: 0 air changes per hour 


MISCELLANEOUS CONDUCTION FOR ZONE 1 - FIRST FLOOR 


Name 

Area (f 1 2) 

U-Factor (BTUH/ft2-deg F) 

Ref temperature at design summer (deg F) 
Ref temperature at design winter (deg F) 


Type 1 

CRAWL SPACE 
1592 
. 1 
85 
35 


Type 2: 


OPERATING USE PROFILE (DIVERSITY) DATA 


People 


- Avg % of full occupancy 


Occupied Unoccupied Month Sched 
Period Period Table # (1-4) 

: 40 0 1 


Lights 

LI 

NA 

NA 

NA 


Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 
Avg % of installed capacity 


Electric Equipment 


ELEC EQ 
RANGE 


Avg % of installed capacity 
Avg % of installed capacity 


Miscellaneous Sensible Loads 
NA - Avg % of installed capacity 

NA - Avg % of installed capacity 


MONTHLY DIVERSITY FACTORS 


Mon Sch 1 Mon Sch 2 Mon Sch 3 Mon Sch 4 
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January : 100 
February : 100 
March : 100 
April : 100 
May : 100 
June : 100 
July : 100 
August : 100 
September : 100 
October : 100 
November : 100 
December : 100 


C-38 




DATA ECHO FOR LOADS INPUT FILE: 40L2.LID 


BUILDING/PROJECT DATA 


Building File Name 
Building Name 
Project Number 

Building Address 


: 400L 

: 400 AREA L SHAPE 
: 60592.00 

: FT. BELVOIR 
: VA 


Building Type 

Building gross floor area 
Building net conditioned area 
Number of zones 

Building Location 

North latitude 
West longitude 
Time Zone Number 
Daylight Savings Time 


1-STORY 4 BR HOUSE 

2020 ft2 
2020 ft2 
1 


39 deg 
77 deg 
5 

Yes 


Typical Weekday Operating Schedule 
Occupancy start hour : 18 

Operating hours/day : 14 


Summer Thermostat Schedule 
Beginning month 
Ending month 


May 

October 


Typical Occupied Schedule 


Weekdays . from : 1800 to 800 

Saturdays . from : 2000 to 1000 

Sundays . from : 1600 to 800 











ZONE DATA FOR ZONE 1 


FIRST FLOOR 


Zone label 
Zone function 
Zone area 

Floor to ceiling height 


FIRST FLOOR 

2020 ft2 
9 ft 


Thermostat Set 

Summer occupied temperatu 
Winter occupied temperatur 
Winter unoccupied tempe 


75 deg F 
68 deg F 
55 deg F 




lighting data for Z0NE ;_^ 


Function name 
Function area (ft2) 


FIRST FLOOR 


Ltg Func 1 Ltg 


Func 2 Ltg Func 


: LI 
: 2020 


NA 


NA 


3 Ltg Func 4 
NA 


Installed watts/ft2 r . a 

(times) Percent function area 

Total installed watts 


Daylighting analysis 


Lighting system type 
Percent light heat to space 


'A' classification 
'B' Classification 


Diversity factors 
Diversity factors 
Monthly diversity 


- occupied 

- unoccupied 
table number 


1200 

No 


100 

.75 

B 

20 

0 

1 


PEOPLE DATA FOR ZONE 1 


FIRST FLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


Diversity factor 
Diversity factor 
Monthly diversity 


occupied 

unoccupied 

table number 


230 BTUH per person 
190 BTUH per person 


60 

0 

1 


electric equipment data 


FIRST FLOOR 


Type 1 


Type 2 


C* ArO 


I 
























DATA ECHO FOR LOADS INPUT FILE: RV2. LID 


BUILDING/PROJECT DATA 


Building File Name 

: RV1600 

Building Name 

: RIVER VILLAGE 1600 

Project Number 

: 60592.00 

Building Address 

: FT. BELVOIR 
: VA 

Building Type 

: 2-STORY 3 BR TOWNHOUSE 

Building gross floor area 

: 1380 ft2 

Building net conditioned area : 1380 ft2 

Number of zones 

: 2 

Building Location 

North latitude 

: 39 deg 

West longitude 

: 77 deg 

Time Zone Number 

: 5 

Daylight Savings Time 

: Yes 

Typical Weekday Operating 

Schedule 

Occupancy start hour 

: 18 

Operating hours/day 

: 14 

Summer Thermostat Schedule 

Beginning month 

: May 

Ending month 

: October 

Typical Occupied Schedule 

Weekdays . 

from : 1800 to 800 

Saturdays . 

from : 2000 to 1000 

Sundays . 

from : 1600 to 800 


J 
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ZONE DATA FOR ZONE 1 - FIRST FLOOR 




Zone label 
Zone function 
Zone area 

Floor to ceiling height 


FIRST FLOOR 

690 ft2 
7.8 ft 


Thermostat Set Point Temperatures 

Summer occupied temperature : 75 deg F 
Winter occupied temperature : 68 deg F 
Winter unoccupied temperature : 55 deg F 


LIGHTING DATA FOR ZONE 1 - FIRST FLOOR 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 

Function name : LT1 NA NA NA 

Function area (ft2) : 690 


Installed watts/ft2 

(times) Percent function area 


Total installed watts : 600 

Daylighting analysis : No 

Lighting system type : 

Percent light heat to space : 100 

'A' Classification : .75 

'B' Classification : B 

Diversity factors - occupied : 20 
Diversity factors - unoccupied : 0 
Monthly diversity table number : 1 


PEOPLE DATA FOR ZONE 1 - FIRST FLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


3 

230 BTUH per person 
190 BTUH per person 


Diversity factor - occupied : 40 

Diversity factor - unoccupied : 0 

Monthly diversity table number : 1 


ELECTRIC EQUIPMENT DATA FOR ZONE 1 


- FIRST FLOOR 


J 


Type 1 


Type 2 
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Electric equipment name 
Total installed watts 
Hooded 


ELEC EQUIP 

500 

No 


Diversity factors - occupied 
Diversity factors - unoccupied 
Monthly diversity table number 


20 

5 

1 


RANGE 

5000 

NO 

5 

0 

1 


WALL DATA FOR ZONE 1 - FIRST FLOOR 


Name 

wall orientation 
Area (ft2) 

U-Factor (BTUH/ft2-deg F) 

Wall construction group 
Color correction 


WINDOW DATA FOR ZONE 1 “ FIRST 


Name 

Window orientation 
Fenestration area (ft2) 
Shading coefficient 
U-Factor (BTUH/ft2-deg F) 
Space mass code 
Crack length (lin ft) 
Leakage coefficient 

Inputs Required for Shading 


Window shading model number 
Percent window area 


DOOR (EXTERNAL) DATA FOR ZONE 


wall 1 

wall 2 

Wall 3 

wall 4 

: W1 

W1 

NA 

Wl 

: North 
: 187 
: . 1 

East 

156 
. 1 


West 

159 
. 1 

: G 

: Medium 

G 

Medium 

Medium 

G 

Medium 

FLOOR 




Window 

1 Window 2 

Window 3 

Window 4 

: Gl 

Gl 

NA 

Gl 

: North 
: 4.5 
: .74 

: .49 
: Light 
: 11 
: 2 

East 

12.6 

.74 

.49 

Light 

59 

2 


West 

26.1 

.74 

.49 

Light 

46 

2 

: 0 

0 


0 

1 - FIRST 

FLOOR 




Name 

Area (ft2) 

U-Factor (BTUH/ft2-deg F) 
Crack length (lin ft) 
Leakage coefficient 


Type 1 

Type 2 

D1 

NA 

84 


.2 


73 



6 


INFILTRATION DATA FOR ZONE 


1 - FIRST FLOOR 


C ’A(p 











Occupied air change rate 
Unoccupied air change rate 


: 0 air changes per hour 
: 0 air changes per hour 


MISCELLANEOUS CONDUCTION FOR ZONE 1 - FIRST FLOOR 


Type 1 


Type 2: 


Name : CRAWL SPACE 

Area (ft2) : 690 

U-Factor (BTUH/ft2-deg F) : -1 

Ref temperature at design summer (deg F): 85 

Ref temperature at design winter (deg F): 35 


NA 


OPERATING USE PROFILE (DIVERSITY) DATA 


People 


Avg % of full occupancy 


Occupied Unoccupied Month Sched 
Period Period Table # (1-4) 

: 40 0 1 


Lights 

LT1 

NA 

NA 

NA 


Avg % of 
Avg % of 
Avg % of 
Avg % of 


installed capacity 
installed capacity 
installed capacity 
installed capacity 


Electric Equipment 
ELEC EQUIP - Avg % of 

RANGE - Avg % of 


installed capacity 
installed capacity 


20 


20 

5 


0 


5 

0 


1 


1 

1 


Miscellaneous 

NA 

NA 


Sensible Loads 

- Avg % of installed capacity 

- Avg % of installed capacity 
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ZONE DATA FOR ZONE 2 


SECOND FLOOR 


Zone label 
Zone function 
Zone area 

Floor to ceiling height 


SECOND FLOOR 

690 ft2 
8 ft 


Thermostat Set Point Temperatures 

Summer occupied temperature : 75 deg F 
Winter occupied temperature : 68 deg F 
Winter unoccupied temperature : 55 deg F 


LIGHTING DATA FOR ZONE 2 - SECOND FLOOR 


Ltg Func 1 Ltg Func 2 Ltg Func 3 Ltg Func 4 


Function name 
Function area (ft2) 

Installed watts/ft2 

(times) Percent function area 
Total installed watts 

Daylighting analysis 

Lighting system type 
Percent light heat to space 
'A' Classification 
’B' Classification 

Diversity factors - occupied 
Diversity factors - unoccupied 
Monthly diversity table number 


LI NA NA NA 

690 


600 

No 


100 

.75 

B 

15 

0 

1 


PEOPLE DATA FOR ZONE 2 - SECOND FLOOR 


Number of people in zone 
Sensible load per person 
Latent load per person 


3 

230 BTUH per person 
190 BTUH per person 


Diversity factor - occupied : 60 

Diversity factor - unoccupied : 0 

Monthly diversity table number : 1 


WALL DATA FOR ZONE 2 - SECOND FLOOR 


Wall 1 Wall 2 Wall 3 Wall 4 


C-4S 














Name 

W1 

W1 

NA 

W1 

Wall orientation 

North 

East 


West 

Area (f12) 

200 

179 


183 

U-Factor (BTUH/ft2-deg F) 

. 1 

. 1 


. 1 

Wall construction group 

G 

G 


G 

Color correction 

Medium 

Medium 

Medium 

Medium 

ROOF DATA FOR ZONE 2 - SECOND FLOOR 





Roof 1 


Roof 2 


Name 

R1 


NA 


Area (ft2) 

690 




U-Factor (BTUH/ft2-deg F) 

.05 




Roof construction code 

5 




Color correction 

Dark 


Light 


Suspended ceiling plenum 

No 




WINDOW DATA FOR ZONE 2 - SECOND 

FLOOR 





Window 1 

Window 2 

Window 3 

Window 4 

Name 

G1 

G1 

NA 

G1 

Window orientation 

North 

East 


West 

Fenestration area (ft2) 

7.2 

29.7 


26.1 

Shading coefficient 

. 74 

. 74 


.74 

U-Factor (BTUH/ft2-deg F) 

.49 

.49 


.49 

Space mass code 

Light 

Light 


Light 

Crack length (lin ft) 

14 

57 


46 

Leakage coefficient 

2 

2 


2 

Inputs Required for Shading 





Window shading model number 

: 0 

0 


0 

Percent window area 





INFILTRATION DATA FOR ZONE 2 - SECOND FLOOR 





Occupied air change rate : 0 air changes per hour 

Unoccupied air change rate : 0 air changes per hour 


OPERATING USE PROFILE (DIVERSITY) DATA 


Occupied Unoccupied Month Sched 
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People 


Avg % of full occupancy 


Period 
: 60 


Lights 

LI 

NA 

NA 

NA 


- Avg % of 

- Avg % of 

- Avg % of 

- Avg % of 


installed capacity 
installed capacity 
installed capacity 
installed capacity 


15 


Electric 

NA 

NA 


rquipment^ % q£ installe d capacity 
- Avg % of installed capacity 


Miscellaneous 

NA 

NA 


Sensible 

- Avg % 

- Avg % 


Loads . . 
of installed capacity • 
of installed capacity : 


Period 

0 

0 


monthly diversity factors_ 

Mon Sch 1 Mon Sch 2 Mon Sch 3 
• 100 


January . 10 o 
February 100 
March 10O 
April ioo 
May ! ioo 
June ioo 
July ! ioo 
August 1 ioo 
September *. iqq 
O ctober j iqo 
N ovember *. iqo 
D ecember 


C-5 O 


Table # (1-4) 
1 

1 


Mon Sch 4 


1 







ASEAM System Input 

(Typical for All Buildings) 


C -5*1 



DATA ECHO FOR 
SYSTEM TYPE 
SYSTEM LABEL 


SYSTEMS INPUT FILE - 400T.SID 
CONSTANT VOLUME REHEAT 

- SSoling with gas heating _ 


cTPMPn TO SYSTEM 1 - DX COOLING WITH GAS HEATING 
ZONES ASSIGNED TO SYS ^ l ______"" 


Load zone Zon ® L ?k®;L 

l FIRST FLOOR 

HEATING PARAMETERS FOR ^SYSTEM^ 


1 - DX COOLING WITH GAS ^HEATING^ 


SfatS ^aSfbelow 

Design^heacing^discharge temperature 


Furnace 
65 deg F 
Nov through Apr 
110 deg F 


COOLING PARAMETERS_FOR_SYSTm 


1 - DX COOLING WITH GAS HEATING^ 


£&£ temperature below whicb cooling is off 

Design^cooling^coil^discharge temperature 

Discriminator control 


Direct Expansion 

55 deg F 
Apr through Oct 
60 deg F 
NO 


PREHEAT PARAMETERS FOR^SYSTEM^ 
Preheat plant type 


1 - DX COOLING WITH GAS HEATING..__ 

: None 

SYSTEM 1 “ DX COOLING WITH^GAS ^HEATING_ 


: None 


HUMIDIFICATION PARAMETERS_FOR_ 

Humidification plant type 

, 1 ny COOLING WITH GAS HEATING 

baseboard parameters for system__i_ ; _dx_cool-- 


: None 


Baseboard plant type 


fan parameters for system 


1 - DX COOLING WITH GAS HEATING 


Total supply fan power 
Supply fan temperature 


required 

rise 


Defaulted 

Defaulted 


C'SZ 





























Total return fan power required 
Return fan temperature rise 
Unoccupied cycle fan control method 


0 KW 

Defaulted 
Cycles with Load 


OUTSIDE AIR PARAMETERS FOR SYSTEM 1 - DX COOLING WITH GAS ^HEATING 


Occupied Cycle 

Outside air damper control method 
Unoccupied Cycle 

Outside air damper control method 


No Outside Air 
No Outside Air 


FURNACE PARAMETERS FOR SYSTEM 1 - DX COOLING^WITH^GAS^HEATING 


Furnace fuel source 
Furnace capacity 

Percent of design load satisfied 
Furnace efficiency at design load 

Losses as percent of design load (at design load) 
Losses as percent of design load (at no load) 


Natural Gas 
Autosized 
100 % 

75 % 

2 % 

0 % 


ZONE AIR PARAMETERS FOR SYSTEM 1 - DX COOLING ^WITH^GAS^HEATING 


Zonal air volume method 

Percent of design default air flow 


Autosized 
100 % 


DIRECT EXPANSION COOLING PARAMETERS FOR SYSTEM 1 


DX COOLING WITH GAS HEATING 


DX total cooling capacity . 

Pgj^cgnt of design total load satisfied 
Design coefficient of performance 
Minimum unloading ratio (% of capacity) 

Minimum hot gas bypass ratio (% of capacity) 
Condenser fan KW 

Outside temperature below which condenser fan is oft 


Autosized 
80 % 

3.0 
100 % 

100 % 
Defaulted 
45 deg F 


C-S 3 










ASEAM Plant Input 

(Typical for all Buildings) 


C-54 



DATA ECHO FOR 


plant input file: gvia.pid_ 


energy costs/conversions 

Energy 


Fuel Type 


Electricity 
Natural Gas 


Units 

KWH 

Therms 


Unit 

Cost 

$ 0.0600 

$0.6079 


Conversion 

Site 


Factors (BTU/Unit) 
Source 


3,413 
100,000 


0 

0 


miscellaneous energy consumption_ 


Label 

dryer 


Fuel Type 

Electricity 


Annual Consumption 
1,100.0 KWH 


DOMESTIC HOT WATER 


Domestic Hot water E"^ ySourCe 
Do^S Hot°water^Heating capacity 

Peak hourly D u _ OCC upied cycle 

Average » ™ -fge - unoccupied cycle 

^olertlfS^atersupply^e^erature 

DHW inlet temperature _ design winter 
DHW inlet temperature desig 

Circulating Pumps . OCCU pied cycle 

Circulating pumP _ unoC c U pied cycle 

Cir ^c a £? g wa«? Efficiency and Losses 
Domestic Hot offiriencv 

Design DHW heating eft icie y 

DHW losses - ° ccupie ?J y =icle 
DHW losses - unoccupied cycl 


Natural Gas 
1 therms 

Autosized 
120 gal/hour 
10 gal/hour 
; o gal/hour 

: 110 deg F 
: 75 deg F 
: 50 deg F 

: 0 KW 
: 0 KW 

: 70 % 

; 200 BTUH 
: 100 BTUH 


c-s s 





























Appendix D 
ASEAM Output 


X>-o 



SrSKE3£-» 


1 . 


2 . 


3. 


4. 


5. 


baseline 
insulate walls 
INSULATE CRAWL space 
replace light fixtures 

MULTIPLE ECOs 






ASEAM3 Report: Monthly Energy Consumption 


GERBER VILLAGE 100 AREA - NO BASEMENT 
BASELINE 



Date: 12-28-1994 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons ) 

Electricity 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

282 

0 

f 2,997 \ 

. 0.0 

0.0 

Feb 

.. 215 

0 

/ 2,703 \ 

0.0 

0.0 

Mar 

163 

0 

/ 2,912 \ 

0.0 

0.0 

Apr 

81 

0 

| 3,437 \ 

0.0 

0.0 

May 

38 

0 

4,436 \ 

0.0 

0.0 

Jun 

36 

0 

I 4,984 

0.0 

0.0 

Jul 

36 

0 

5,385 

0.0 

0.0 

Aug 

37 

0 

5,348 

0.0 

0.0 

Sep 

36 

0 

4,656 j 

0.0 

0.0 

Oct 

39 

0 

3,801 

0.0 

0.0 

Nov 

137 

0 

2,810 / 

0.0 

0.0 

Dec 

245 

0 

3,011 / 

0.0 

0.0 


II 

II 

If 

II 

II 

II 

II 

11 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

if 

II 

II 

II 

II 

II 

II 

II 

II 

II 


II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ann 

1,346 

0 

\ 46,479 / 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 


II 

II 

II 

li 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


Jan 

282 

0 

2,997 

0.0 

0.0 

Feb ' 

498 

0 

5,700 

0.0 

0.0 

Mar 

661 

0 

8,611 

0.0 

0.0 

Apr 

742 

0 

12,049 

0.0 

0.0 

May 

780 

0 

16,485 

0.0 

0.0 

Jun 

816 

0 

21,469 

0.0 

0.0 

Jul 

852 

0 

26,854 

0.0 

0.0 

Aug 

889 

0 

32,202 

0.0 

0.0 

Sep 

924 

0 

36,857 

0.0 

0.0 

Oct 

963 

0 

40,658 

0.0 

0.0 

Nov ' 

1,100 

0 

43,468 

0.0 

0.0 

Dec 

1,346 

0 

46,479 

0.0 

0.0 
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• y- 





DRYER 


1,100 

3.75 

Consumption Totals 

1,346 

46,479 


Unit Cost 

$0,608 

$0,060 


Dollar Cost 

$818 

$2,789 

$3,607 

Site Energy (MBTU) 

134.6 

158.6 

293.2 

Source Energy (MBTU) 


0.0 

0.0 
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ASEAM3 Report: Monthly Energy Consumption 


Date: 06-13-1994 


GERBER VILLAGE 100 AREA WITH NO BASEMENT 
INSULATE WALLS WITH 1-INCH BLOWNIN INSULATION 



Natural 

Oil 

Month 

Gas 



(Therms) 

(Gallons! 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

11 

II 

11 

II 

Jan 

215 

0 

Feb 

164 

0 

Mar 

126 

0 

Apr 

58 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

103 

0 

Dec 

185 

0 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

11 

II 

II 

II 

II 

II 

II 

It 

11 

II 

II 

II 

II 

II 

II 

II 

Ann 

1,073 

0 


Electricity 

District 

District 

Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

H 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

2,616 

0.0 

0.0 

2,361 

0.0 

0.0 

2,547 

0.0 

0 . 0 

2,418 

0.0 

0.0 

3,879 

0.0 

0.0 

4,353 

0.0 

0.0 

4,701 

0.0 

0 . 0 

4,669 

0.0 

0.0 

4,068 

0.0 

0.0 

3,328 

0.0 

0.0 

2,462 

0.0 

0.0 

2,629 

0.0 

0.0 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

It 

II 

II 

11 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

M 

40,031 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Jan 

215 

0 

Feb 

380 

0 

Mar 

506 

0 

Apr 

564 

0 

May 

602 

0 

Jun 

637 

0 

Jul 

673 

0 

Aug 

710 

0 

Sep 

746 

0 

Oct 

785 

0 

Nov 

887 

0 

Dec 

1,073 

0 


Electricity District 

Heating 

(kwh) (MBTU) 


District 

Cooling 

(MBTU) 


2,616 

4,977 

7,525 

9,943 

13,821 

18,174 

22,875 

27,544 

31,612 

34,940 

37,402 

40,031 


0.0 

0.0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


•p-4 



GERBER VILLAGE 100 
INSULATE WALLS WITH 


AREA WITH NO BASEMENT 

m.nWNIN INSULATION 


Heating Energy 
Gas Furnace 
Cooling Energy 

Direct Expansion 


* Building Annual Energy by 


Nat Gas Electric 
(THERMS) ( KWH ^ 


Site 

(MBTU) 


616 


61.64 


10,253 


34.99 


Domestic Hot Water ^Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 

dryer 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 
Source Energy (MBTU) 


456 


1,299 

1,654 


25,725 


1,100 


1,073 
$0.608 
$652 
107.3 


40,031 
$0.060 
$2,402 
136.6 
0.0 


45.64 

4.43 

5.64 

87.80 

3.75 


$3,054 

243.9 

0.0 















ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA WITH NO BASEMENT 
INSULATE WALLS WITH 1-INCH BLOWNIN INSULATION 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,346 

1,073 

273 

20.3 

Electricity 

kWh 

45,796 

40,031 

5,765 

12.6 

Gas 

Dollars 

818 

652 

166 

20.3 

Electricity 

Dollars 

2,748 

2,402 

346 

12.6 

Annual Totals 

Dollars 

3,566 

3,054 

512 

14.4 

Gas 

MBTU 

134.566 

107.282 

27.284 

20.3 

Electricity 

MBTU 

156.302 

136.626 

19.675 

12.6 

Annual Totals 

MBTU 

290.868 

243.908 

46.959 

16.1 


•D-G 




ASEAM3 Report: Monthly Energy Consumption 


Date: 06-03-1994 


.GERBER VILLAGE 100 AREA - NO BASEMENT 
INSULATE FLOOR OVER CRAWL SPACE 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

246 

0 

2,865 

0.0 

0.0 

Feb 

187 

0 

2,585 

0.0 

0.0 

Mar 

142 

0 

2,784 

0.0 

0.0 

Apr 

74 

0 

3,284 

0.0 

0.0 

May 

38 

0 

4,236 

0.0 

0.0 

Jun 

36 

0 

4,757 

0.0 

0.0 

Jul 

36 

0 

5, 139 

0.0 

0.0 

Aug 

37 

0 

5,103 

0.0 

0.0 

Sep 

36 

0 

4,444 

0.0 

0.0 

Oct 

39 

0 

3,631 

0.0 

0.0 

Nov 

121 

0 

2,687 

0.0 

0.0 

Dec 

214 

0 

2,879 

0.0 

0.0 

Ann 

1.204 

0 

44,395 

0.0 

0.0 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

Jan 

246 

0 

2,865 

0.0 

0.0 

Feb 

432 

0 

5,450 

0.0 

0.0 

Mar 

575 

0 

8,235 

0.0 

0.0 

Apr 

649 

0 

11,519 

0.0 

0.0 

May 

686 

0 

15,755 

0.0 

0.0 

Jun 

722 

0 

20,512 

0.0 

0.0 

Jul 

758 

0 

25,650 

0.0 

0.0 

Aug 

795 

0 

30,754 

0.0 

0.0 

Sep 

831 

0 

35,198 

0.0 

0.0 

Oct 

870 

0 

38,829 

0.0 

0.0 

Nov 

990 

0 

41,516 

0.0 

0.0 

Dec 

1,204 

0 

44,395 

0.0 

0.0 


T> -7 






GERBER VILLAGE 100 AREA - NO BASEMENT 
INSULATE FLOOR OVER CRAWL SPACE 


* Building Annual Energy by * 
’ End Use and Fuel Type * 

Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


748 74.79 

11,918 40.67 

456 45.64 

1,299 4.43 

1,654 5.64 

28,425 97.01 

1,100 3.75 

1,204 44,395 

$0,608 $0,060 

$732 $2,664 $3,396 

120.4 151.5 271.9 

0.0 0.0 


X>~ 8 













ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA - NO BASEMENT 
INSULATE FLOOR OVER CRAWL SPACE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,346 

1,204 

141 

10.5 

Electricity 

kWh 

46,479 

44,395 

2,084 

4.5 

Gas 

Dollars 

818 

732 

86 

10.5 

Electricity 

Dollars 

2,789 

2,664 

125 

4.5 

Annual Totals 

Dollars 

3,607 

3,396 

211 

5.9 

Gas 

MBTU 

134.566 

120.424 

14.142 

10.5 

Electricity 

MBTU 

158.632 

151.519 

7.113 

4.5 

Annual Totals 

MBTU 

293.198 

271.943 

21.255 

7.2 





ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


GERBER VILLAGE 100 AREA - NO BASEMENT 
REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


c 


( 

\ 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 



Heating 

Cooling 


(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

Jan 

285 

0 

2,943 

0.0 

0.0 

Feb 

217 

0 

2,655 

0.0 

0.0 

Mar 

165 

0 

2,859 

0.0 

0.0 

Apr 

82 

0 

3,381 

0.0 

0.0 

May 

38 

0 

4,370 

0.0 

0.0 

Jun 

36 

0 

4,914 

0.0 

0.0 

Jul 

36 

0 

5,311 

0.0 

0.0 

Aug 

37 

0 

5,274 

0.0 

0.0 

Sep 

36 

0 

4,589 

0.0 

0.0 

Oct 

39 

0 

3,741 

0.0 

0.0 

Nov 

138 

0 

2,759 

0.0 

0.0 

Dec 

248 

0 

2,957 

0.0 

0.0 

Ann 

1,356 

0 

45,753 

0.0 

0.0 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 



II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

It 

It 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Jan 

285 

0 

2,943 

0.0 

0.0 

Feb 

502 

0 

5,599 

0.0 

0.0 

Mar 

667 

0 

8,457 

0.0 

0.0 

Apr 

749 

0 

11,838 

0.0 

0.0 

May 

787 

0 

16,209 

0.0 

0.0 

Jun 

822 

0 

21,123 

0.0 

0.0 

Jul 

858 

0 

26,434 

0.0 

0.0 

Aug 

895 

0 

31,707 

0.0 

0.0 

Sep 

931 

0 

36,296 

0.0 

0.0 

Oct 

970 

0 

40,037 

0.0 

0.0 

Nov 

1,108 

0 

42,795 

0.0 

0.0 

Dec 

1,356 

0 

45,753 

0.0 

0.0 


V 


TMO 



L • 


GERBER VILLAGE 100 AREA - NO BASEMENT 
REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

899 


89.94 

Cooling Energy 

Direct Expansion 


12,411 

42.36 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


951 

3.24 

Equipment 


1,654 

5.64 

System Miscellaneous 

Fans 


29,637 

101.15 

Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

1,356 

45,753 


Unit Cost 

$0,608 

$0,060 


Dollar Cost 

$824 

$2,745 

$3,569 

Site Energy (MBTU) 

135.6 

156.2 

291.7 

Source Energy (MBTU) 


0.0 

0.0 


TMI 













ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA - NO BASEMENT 
REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,346 

1,356 

-10 

-0.8 

Electricity 

kWh 

46,479 

45,753 

726 

1.6 

Gas 

Dollars 

818 

824 

-6 

-0.8 

Electricity 

Dollars 

2,789 

2,745 

44 

1.6 

Annual Totals 

Dollars 

3,607 

3,569 

37 

1.0 

Gas 

MBTU 

134.566 

135.582 

-1.017 

-0.8 

Electricity 

MBTU 

158.632 

156.155 

2.478 

1.6 

Annual Totals 

MBTU 

293.198 

291.737 

1.461 

0.5 






ASEAM3 Report: Monthly Energy Consumption 


Date: 12-27-1994 




GERBER VILLAGE 100 AREA NO BASEMENT 

REACTIVATE WHOLE HOUSE FAN/INSTALL PROGRAMMABLE T'STAT 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

255 

0 

2,267 

0.0 

0.0 

Feb 

196 

0 

2,053 

0.0 

0.0 

Mar 

145 

0 

2,235 

0.0 

0.0 

Apr 

64 

0 

2,696 

0.0 

0.0 

May 

38 

0 

3,869 

0.0 

0.0 

Jun 

36 

0 

4,454 

0.0 

0.0 

Jul 

36 

0 

4,845 

0.0 

0.0 

Aug 

37 

0 

4,804 

0.0 

0.0 

Sep 

36 

0 

4,118 

0.0 

0.0 

Oct 

39 

0 

3,219 

0.0 

0.0 

Nov 

122 

0 

2,168 

0.0 

0.0 

Dec 

221 

0 

2,284 

0.0 

0.0 

It 

II 

II 

II 

II 

It 

II 

II 

II 

It 

ii 

n 

ii 

ii 

ii 

ii 

n 

ii 

ii 

n 

n 


n 

ii 

n 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

n 

ii 

n 

ii 

ii 

ii 

ii 



Ann 

1,225 

0 

39,012 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

II 

II 

II 

It 

II 

II 

II 

II 

II 

|| 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

================= 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

Jan 

255 

0 

2,267 

0.0 

0.0 

Feb 

452 

0 

4,320 

0.0 

0.0 

Mar 

596 

0 

6,555 

0.0 

0.0 

Apr 

660 

0 

9,251 

0.0 

0.0 

May 

698 

0 

13,119 

0.0 

0.0 

Jun 

734 

0 

17,573 

0.0 

0.0 

Jul 

770 

0 

22,418 

0.0 

0.0 

Aug 

807 

0 

27,222 

0.0 

0.0 

Sep 

843 

0 

31,340 

0.0 

0.0 

Oct 

882 

0 

34,560 

0.0 

0.0 

Nov 

1,004 

0 

36,727 

0.0 

0.0 

Dec 

1,225 

0 

39,012 

0.0 

0.0 


P-13 
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GERBER VILLAGE 100 AREA NO BASEMENT 

REACTIVATE WHOLE HOUSE FAN/INSTALL PROGRAMMABLE T'STAT 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

769 


76.87 

Cooling Energy 

Direct Expansion 


12,643 

43.15 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


1,299 

4.43 

Equipment 


1,654 

5.64 

System Miscellaneous 

Fans 


22,317 

76.17 

Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

1,225 

39,012 


Unit Cost 

$0,608 

$0,060 

$3,085 

Dollar Cost 

$745 

$2,341 

Site Energy (MBTU) 

122.5 

133.1 

255.7 

Source Energy (MBTU) 


0.0 

0.0 


P-14 












ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA NO BASEMENT 

REACTIVATE WHOLE HOUSE FAN/INSTALL PROGRAMMABLE T'STAT 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,346 

1,225 

121 

9.0 

Electricity 

kWh 

46,479 

39,012 

7,467 

16.1 

Gas 

Dollars 

818 

745 

73 

9.0 

Electricity 

Dollars 

2,789 

2,341 

448 

16.1 

Annual Totals 

Dollars 

3,607 

3,085 

521 

14.5 

Gas 

MBTU 

134.566 

122.512 

12.054 

9.0 

Electricity 

MBTU 

158.632 

133.147 

25.486 

16.1 

Annual Totals 

MBTU 

293.198 

255.659 

37.539 

12.8 


( / 


V 
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ASEAM3 Report: Monthly Energy Consumption 


Date: 12-27-199 


GERBER VILLAGE 100 AREA - NO BASEMENT 
MULTIPLE ECO'S 



Natural 

Month 

Gas 


(Therms) 

Jan 

128 

Feb 

95 

Mar 

75 

Apr 

47 

May 

38 

Jun 

36 

Jul 

36 

Aug 

37 

Sep 

36 

Oct 

39 

Nov 

66 

Dec 

110 

Ann 

742 


Oil 

Electricity 

(Gallons) 

(kwh) 

0 

1,622 

0 

1,473 

0 

1,608 

0 

1,926 

0 

2,747 

0 

3,156 

0 

3,429 

0 

3,400 

0 

2,921 

0 

2,295 

0 

1,561 

0 

1,636 

0 

27,774 


District 

District 

Heating 

Cooling 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

11 

II 

II 

II 

11 

II 

II 

II 

11 

II 

II 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11 

II 

11 

II o 

II o 

II 

II 

II 

II 

11 

11 

II 

II o 

II • 

II o 

II 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

========= 

II 

II 

M 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

Jan 

128 

0 

Feb 

223 

0 

Mar 

298 

0 

Apr 

345 

0 

May 

383 

0 

Jun 

418 

0 

Jul 

454 

0 

Aug 

491 

0 

Sep 

527 

0 

Oct 

566 

0 

Nov 

632 

0 

Dec 

742 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 


II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

1,622 

0.0 

0.0 

3,095 

0.0 

0.0 

4,703 

0.0 

0.0 

6,629 

0.0 

0.0 

9,376 

0.0 

0.0 

12,532 

0.0 

0.0 

15,961 

0.0 

0.0 

19,361 

0.0 

0.0 

22,282 

0.0 

0.0 

24,578 

0.0 

0.0 

26,139 

0.0 

0.0 

27,774 

0.0 

0.0 


V-l6 



GERBER VILLAGE 100 AREA - NO BASEMENT 
MULTIPLE ECO'S 


( 


_- 


* Building Annual Energy by * 
* End Use and Fuel Type * 

Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


286 28.59 

8,794 30.01 

456 45.64 

951 3.24 

1,654 5.64 

15,277 52.14 

1,100 3.75 


742 27,774 

$0,608 $0,060 

$451 $1,666 $2,118 

74.2 94.8 169.0 

0.0 0.0 


P-17 













ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA - NO BASEMENT 
MULTIPLE ECO'S 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Gas 

Therms 

Electricity 

kWh 

Gas 

Dollars 

Electricity 

Dollars 

Annual Totals 

Dollars 

Gas 

MBTU 

Electricity 

MBTU 

Annual Totals 

MBTU 




Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

1,346 

742 

603 

44.8 

46,479 

27,774 

18,704 

40.2 

818 

451 

367 

44.8 

2,789 

1,666 

1,122 

40.2 

3,607 

2,118 

1,489 

41.3 

134.566 

74.224 

60.342 

44.8 

158.632 

94.794 

63.838 

40.2 

293.198 

169.018 

124.180 

42.4 


p-i s 




ASEAM OUTPUTS 
GV 100 AREA WITH BSMT. 

1. BASELINE 

2. INSULATE WALLS 

3. INSULATE CRAWL SPACE 

4. REPLACE LIGHT FIXTURES 

5. REACTIVATE WHOLE HOUSE FANS AND 
INSTALL PROGRAMMABLE THERMOSTATS 


6 . 


MULTIPLE ECOs 



ASEAM3 Report: Monthly Energy Consumption 


Date: 01-09-1995 


i 


GERBER VILLAGE 100 AREA WITH BASEMENT 
BASELINE 



Natural 

Oil 

Month 

Gas 



(Therms) 

(Gallons) 

Jan 

280 

0 

Feb 

212 

0 

Mar 

157 

0 

Apr 

77 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

131 

0 

Dec 

241 

0 


ii 

ii 

ii 

ii 

u 

ii 

it 

ii 

ii 

n 

ii 

ii 

n 

n 

ii 

ii 

II 

II 

II 

11 

II 

II 

II 

II 

II 

Ann 

1,318 

0 


Year-to- 

Date Totals 


Totals 

Natural 

Oil 

Through 

Gas 


Month 

(Therms) 

(Gallons) 

Jan 

280 

0 

Feb 

491 

0 

Mar 

648 

0 

Apr 

725 

0 

May 

763 

0 

Jun 

798 

0 

Jul 

834 

0 

Aug 

871 

0 

Sep 

907 

0 

Oct 

946 

0 

Nov 

1,077 

0 

Dec 

1/318 

0 


Electricity 

District 

District 

Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

1! 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

2,897 

0.0 

0.0 

2,604 

0.0 

0.0 

2,788 

0.0 

0.0 

2,624 

0.0 

0.0 

4,187 

0.0 

0.0 

4,695 

0.0 

0.0 

5,070 

0.0 

0.0 

5,035 

0.0 

0.0 

4,389 

0.0 

0.0 

3,596 

0.0 

0.0 

2,686 

0.0 

0.0 

2,901 

0.0 

0.0 

43,471 

0.0 

0.0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 


II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

2,897 

0.0 

0.0 

5,501 

0.0 

0.0 

8,288 

0.0 

0.0 

10,912 

0.0 

0.0 

15,099 

0.0 

0.0 

19,794 

0.0 

0.0 

24,864 

0.0 

0.0 

29,899 

0.0 

0.0 

34,288 

0.0 

0.0 

37,884 

0.0 

0.0 

40,569 

0.0 

0.0 

43,471 

0.0 

0.0 


T >~20 




GERBER VILLAGE 100 AREA WITH BASEMENT 
BASELINE 



* Building Annual 

Energy by * 


* End 

Use and Fuel Type * 


Nat Gas 

Electric 

Site 

Heating Energy 

(THERMS) 

(KWH) 

(MBTU) 

Gas Furnace 

862 


86.17 

Cooling Energy 

Direct Expansion 


11,015 

37.59 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


1,473 

5.03 

Equipment 


1,914 

6 . S3 

System Miscellaneous 

Fans 


27,968 

95.46 

Plant Miscellaneous 

DRYER 


1,100 

3.75 


Consumption Totals 

1,318 

43,471 


Unit Cost 

$0,608 

$0,060 


Dollar Cost 

$801 

$2,608 

$3,409 

Site Energy (MBTU) 

131.8 

148.4 

280.2 

Source Energy (MBTU) 


0.0 

0.0 
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ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


GERBER VILLAGE 100 AREA WITH BASEMENT 
INSULATE WALLS 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Jan 

186 

0 

Feb 

141 

0 

Mar 

109 

0 

Apr 

54 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

90 

0 

Dec 

159 

0 

II 

II 

II 

II 

II 

II 

II 

11 

II 

n 

it 

ii 

ii 

ii 

ii 

n 

ii 

n 

u 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ann 

959 

0 


Year-to- 

■Date Totals 


Totals 

Natural 

Oil 

Through 

Gas 


Month 

(Therms) 

(Gallons) 

ii 

II 

II 

11 

II 

n 

ii 

ii 

ii 

n 

ii 

u 

n 

ii 

ii 

n 

ii 

n 

ii 

ii 


Jan 

186 

0 

Feb 

326 

0 

Mar 

435 

0 

Apr 

489 

0 

May 

527 

0 

Jun 

563 

0 

Jul 

599 

0 

Aug 

636 

0 

Sep 

671 

0 

Oct 

710 

0 

Nov 

800 

0 

Dec 

959 

0 


Electricity 

District 

District 

Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 




2,477 

0.0 

0.0 

2,237 

0.0 

0.0 

2,415 

0.0 

0.0 

2,296 

0.0 

0.0 

3,648 

0.0 

0.0 

4,086 

0.0 

0.0 

4,409 

0.0 

0.0 

4,380 

0.0 

0.0 

3,822 

0.0 

0.0 

3,140 

0.0 

0.0 

2,335 

0.0 

0.0 

2,490 

0.0 

0.0 

11 

II 

It 

II 

11 

II 

II 

11 

II 

1! 

II 

II 

11 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

il 

II 

37,735 

0.0 

0.0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 



II 

II 

II 

II 

2,477 

0.0 

0.0 

4,715 

0.0 

0.0 

7,129 

0.0 

0.0 

9,425 

0.0 

0.0 

13,073 

0.0 

0.0 

17,159 

0.0 

0.0 

21,569 

0.0 

0.0 

25,948 

0.0 

0.0 

29,770 

0.0 

0.0 

32,910 

0.0 

0.0 

35,245 

0.0 

0.0 

37,735 

0.0 

0.0 
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GERBER VILLAGE 100 AREA WITH BASEMENT 
INSULATE WALLS 


* 


Annual 


T-l _ ^ r V'l'l T 




Nat Gas Electric 
(THERMS) (KWH) 


Site 

(MBTU) 


Heating Energy 
Gas Furnace 
Cooling Energy 

Direct Expansion 
Domestic Hot Water^Energy 
Domestic HW Heater 
Building Miscellaneous 
Lights 

Equipment 

System Miscellaneous 
Fans 

plant Miscellaneous 
DRYER 


503 

9,486 

456 

1,473 

1,914 

23,762 

1,100 


50.28 

32.37 

45.64 

5.03 

6.53 

81.10 

3.75 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy ( M B™]_ 
Source Energy (MBTU) 


959 

$0,608 

$583 

95.9 


37,735 
$0.060 
$2,264 
128.8 
0.0 


$2,847 
224.7 
0.0 


£-23 










ASEAM3 ECO Summary 


ECO Description 


GERBER VILLAGE 
INSULATE WALLS 

100 AREA WITH 

BASEMENT 



ECO Comparison 

with Base Case 



Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Gas 

Electricity 

Therms 

kWh 

1,318 

43,471 

959 

37,735 

359 

5,735 

Gas 

Electricity 
Annual Totals 

Dollars 

Dollars 

Dollars 

801 

2,608 

3,409 

583 

2,264 

2,847 

218 

344 

562 

Gas 

Electricity 
Annual Totals 

MBTU 

MBTU 

MBTU 

131.805 

148.366 

280.171 

95.914 
128.791 
224.705 

35.890 
19.575 
55.465 


Percent 

Savings 


27.2 

13.2 

27.2 

13.2 
16.5 

27.2 

13.2 
19.8 


T>-24 





ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


GV 100 AREA WITH BASEMENT 
INSULATE CRAWL SPACE 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

259 

0 

2,808 

0.0 

0.0 

Feb 

195 

0 

2,523 

0.0 

0.0 

Mar 

147 

0 

2,699 

0.0 

0.0 

Apr 

75 

0 

2,535 

0.0 

0.0 

May 

Jun 

38 

0 

4,029 

0.0 

0.0 

36 

0 

4,516 

0.0 

0.0 

Jul 

36 

0 

4,876 

0.0 

0.0 

Auer 

37 

0 

4,843 

0.0 

0.0 

Sep 

36 

0 

4,223 

0.0 

0.0 

Oct 

39 

0 

3,462 

0.0 

0.0 

Nov 

124 

0 

2,599 

0.0 

0.0 

Dec 

224 

0 

2,812 

0.0 

0.0 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

ti 

ii 

ii 

it 

ii 

ii 

ii 

11 

11 

11 

II 

II 

If 

II 

11 

11 

II 

II 

ii 

n 

ii 

ii 

ii 

it 

ii 

ii 

ii 

ii 

n 

n 

it 

n 

ii 

ii 

n 

n 

n 

ii 

ii 

ii 

n 

ii 

n 

ii 

ii 

ii 

11 

II 4 
11 

II 4 
11 

II 

II 

II 

It 

n 

ii 

Ann 

1,244 

0 

41,924 

0.0 

0 . 0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Through 

Gas 

(Gallons) 

Month 

(Therms) 

sssssssssss 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


Jan 

259 

0 

Feb 

454 

0 

Mar 

601 

0 

Apr 

676 

0 

May 

713 

0 

Jun 

749 

0 

Jul 

785 

0 

Aug 

822 

0 

Sep 

857 

0 

Oct 

896 

0 

Nov 

1,020 

0 

Dec 

1,244 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

2,808 

0.0 

0.0 

5,332 

0.0 

0.0 

8,031 

0.0 

0.0 

10,566 

0.0 

0.0 

14,595 

0.0 

0.0 

19,111 

0.0 

0.0 

23,987 

0.0 

0.0 

28,830 

0.0 

0.0 

33,052 

0.0 

0.0 

36,514 

0.0 

0.0 

39,113 

0.0 

0.0 

41,924 

0.0 

0.0 
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GV 100 AREA WITH BASEMENT 
insulate CRAWL SPACE 


Heating Energy 
Gas Furnace 
Cooling Energy 

Direct Expansion 


* Building Annual Energy by 
* End Use and Fuel Type * 


Nat Gas Electric 
(THERMS) (KWH) 


Site 

(MBTU) 


788 


78.79 


10,566 36.06 


Domestic Hot Water Energy 

"Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 


1,473 

1,914 


26,870 


1,100 


45.64 

5.03 
6.53 

91.71 

3.75 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 
Source Energy (MBTU) 


1,244 

$0,608 

$756 

124.4 


41,924 
$0.060 
$2,515 
143.1 
0.0 


$3,272 

267.5 

0.0 


p-*26 











ASEAM3 ECO Summary 


ECO Description 

GV 100 AREA WITH BASEMENT 
INSULATE CRAWL SPACE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

Gas 

Therms 

1,318 

Electricity 

kWh 

43,471 

Gas 

Dollars 

801 

Electricity 

Dollars 

2,608 

Annual Totals 

Dollars 

3,409 

Gas 

MBTU 

131.805 

Electricity 

MBTU 

148.366 

Annual Totals 

MBTU 

280.171 


ECO Savings Percent 

Case Savings 


1,244 

74 

5.6 

41,924 

1,547 

3 . 6 

756 

45 

5.6 

2,515 

93 

3.6 

3,272 

138 

4.0 

124.428 

7.377 

5.6 

143.088 

5.278 

3 . 6 

267.515 

12.655 

4.5 






ASEAM3 Report: Monthly Energy Consumption 


Date: 01-09-1995 


GERBER VILLAGE 100 AREA WITH BASEMENT 
REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

282 

0 

2,841 

0.0 

0.0 

Feb 

214 

0 

2,554 

0.0 

0.0 

Mar 

158 

0 

2,733 

0.0 

0.0 

Apr 

77 

0 

2,572 

0.0 

0.0 

May 

38 

0 

4,118 

0.0 

0.0 

Jun 

36 

0 

4,622 

0.0 

0.0 

Jul 

36 

0 

4,992 

0.0 

0.0 

Aug 

37 

0 

4,958 

0.0 

0.0 

Sep 

36 

0 

4,319 

0.0 

0.0 

Oct 

39 

0 

3,533 

0.0 

0.0 

Nov 

132 

0 

2,633 

0.0 

0.0 

Dec 

244 

0 

2,846 

0.0 

0.0 




=============== 

============ 


Ann 

1,328 

0 

42,721 

0.0 

0.0 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 


Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

Jan 

282 

0 

2,841 

0.0 

0.0 

Feb 

496 

0 

5,395 

0.0 

0.0 

Mar 

654 

0 

8,128 

0.0 

0.0 

Apr 

731 

0 

10,699 

0.0 

0.0 

May 

769 

0 

14,818 

0.0 

0.0 

Jun 

805 

0 

19,440 

0.0 

0.0 

Jul 

841 

0 

24,432 

0.0 

0.0 

Aug 

877 

0 

29,391 

0.0 

0.0 

Sep 

913 

0 

33,710 

0.0 

0.0 

Oct 

952 

0 

37,243 

0.0 

0.0 

Nov 

1,084 

0 

39,876 

0.0 

0.0 

Dec 

1,328 

0 

42,721 

0.0 

0.0 
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GERBER VILLAGE 100 AREA WITH BASEMENT 
REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 

Heating Energy 

(THERMS) 

(KWH) 

(MBTU) 

Gas Furnace 

Cooling Energy 

872 


87.15 

Direct Expansion 

Domestic Hot Water Energy 


10,907 

37.23 

Domestic HW Heater 

Building Miscellaneous 

456 


45.64 

Lights 


1,111 

3.79 

Equipment 

System Miscellaneous 


1,914 

6.53 

Fans 

i 

Plant Miscellaneous 


27,689 

94.50 

DRYER 


1,100 

3.75 


Consumption Totals 

1,328 

42,721 


Unit Cost 

$0,608 

$0,060 


Dollar Cost 

$807 

$2,563 

$3,370 

Site Energy (MBTU) 

132.8 

145.8 

278.6 

Source Energy (MBTU) 


0.0 

0.0 












ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA WITH BASEMENT 
REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,318 

1,328 

-10 

-0.7 

Electricity 

kWh 

43,471 

42,721 

750 

1.7 

Gas 

Dollars 

801 

807 

-6 

-0.7 

Electricity 

Dollars 

2,608 

2,563 

45 

1.7 

Annual Totals 

Dollars 

3,409 

3,370 

39 

1.1 

Gas 

MBTU 

131.805 

132.788 

-0.983 

-0.7 

Electricity 

MBTU 

148.366 

145.807 

2.558 

1.7 

Annual Totals 

MBTU 

280.171 

278.596 

1.575 

0.6 
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ASEAM3 Report: Monthly Energy Consumption 


Date: 12-27-1994 


GERBER VILLAGE 100 AREA WITH BASEMENT 

REACTIVATE WHOLE HOUSE FANS/INSTALL PROGRAMMABLE T'STAT 


Month 

Natural 

Gas 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

(Therms) 

Jan 

238 

Feb 

181 

Mar 

130 

Apr 

59 

May 

38 

Jun 

36 

Jul 

36 

Aug 

37 

Sep 

36 

Oct 

39 

Nov 

110 

Dec 

205 


Ann 1,145 


Year-to- 

•Date Totals 

Totals 

Natural 

Through 

Gas 

Month 

(Therms) 

Jan 

238 

Feb 

419 

Mar 

549 

Apr 

609 

May 

646 

Jun 

682 

Jul 

718 

Aug 

755 

Sep 

790 

Oct 

829 

Nov 

940 

Dec 

1,145 


Oil 

Electricity 

District 

District 



Heating 

Cooling 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 



0 

2,184 

0.0 

0.0 

0 

1,972 

0.0 

0.0 

0 

2,140 

0.0 

0.0 

0 

2,063 

0.0 

0.0 

0 

3,654 

0.0 

0 . 0 

0 

4,196 

0.0 

0.0 

0 

4,562 

0.0 

0.0 

0 

4,524 

0.0 

0.0 

0 

3,885 

0.0 

0.0 

0 

3,051 

0.0 

0.0 

0 

2,074 

0.0 

0.0 

0 

2,195 

0.0 

0.0 

II 

II 

II 

11 

II 

II 

II 

II 

II 

ii 

ii 

ii 

ii 

ii 

it 

ii 

u 

ii 

ii 

n 

ii 

ii 

ii 

ii 

ii 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

0 

36,499 

0.0 

0.0 


Oil 

(Gallons) 


Electricity District 

Heating 

(kwh) (MBTU) 


District 

Cooling 

(MBTU) 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


2,184 

4,156 

6,296 

8,358 

12,013 

16,209 

20,771 

25,295 

29,179 

32,230 

34,304 

36,499 


0.0 

0.0 

0.0 

0 . 0 

0.0 

0 . 0 

0 . 0 

0 . 0 

0.0 

0.0 

0.0 

0 . 0 

0 . 0 

0 . 0 

0.0 

0 . 0 

0.0 

0.0 

0.0 

0 . 0 

0.0 

0.0 

o 

o 

0.0 
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GERBER VILLAGE 100 AREA WITH BASEMENT 

REACTIVATE WHOLE HOUSE FANS/INSTALL PROGRAMMABLE T'STAT 


Heating Energy 
Gas Furnace 
Cooling Energy 
Direct Expansion 
Domestic Hot Water Energy 
Domestic HW Heater 
Building Miscellaneous 

: Lights 

Equipment 

System Miscellaneous 
Fans 

| Plant Miscellaneous 
DRYER 

ij: Consumption Totals 

Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 

689 68.87 

11,248 38.39 

456 45.64 

1,473 5.03 

1,914 6.53 

20,764 70.87 

1,100 3.75 


1,145 36,499 

$0,608 $0,060 

$696 $2,190 $2,886 

114.5 124.6 239.1 

0.0 0.0 


( 
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ASEAM3 ECO Summary 


ECO Description 


GERBER VILLAGE 100 AREA WITH BASEMENT 

REACTIVATE WHOLE HOUSE FANS/INSTALL PROGRAMMABLE T'STAT 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Electricity 

Therms 

kWh 

1,318 

43,471 

1,145 

36,499 

173 

6,972 

13.1 
16.0 

Gas 

Electricity 
Annual Totals 

Dollars 

Dollars 

Dollars 

801 

2,608 

3,409 

696 

2,190 

2,886 

105 

418 

523 

13.1 

16.0 

15.4 

Gas 

Electricity 
Annual Totals 

MBTU 

MBTU 

MBTU 

131.805 

148.366 

280.171 

114.504 

124.572 

239.076 

17.301 
23.794 
41.095 

13.1 

16.0 

14.7 


P-33 
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AS E AM 3 Report: Monthly Energy Consumption Date: 12-27-1994 


GERBER VILLAGE 100 AREA WITH BASEMENT 
MULTIPLE ECO'S 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

116 

0 

1,583 

0.0 

0.0 

Feb 

87 

0 

1,437 

0.0 

0.0 

Mar 

70 

0 

1,568 

0.0 

0.0 

Apr 

45 

0 

1,518 

0.0 

0.0 

May 

38 

0 

2,641 

0.0 

0.0 

Jun 

36 

0 

3,025 

0.0 

0.0 

Jul 

36 

0 

3,284 

0.0 

0.0 

Aug 

37 

0 

3,257 

0.0 

0.0 

Sep 

36 

0 

2,803 

0.0 

0.0 

Oct 

39 

0 

2,216 

0.0 

0.0 

Nov 

62 

0 

1,523 

0.0 

0.0 

Dec 

100 

0 

1,595 

0.0 

0.0 







Ann 

701 

0 

26,448 

0.0 

0.0 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

======== 

il 

II 

II 

II 

li 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

=============== 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

if 

II 

========== 

Jan 

116 

0 

1,583 

0.0 

0.0 

Feb 

203 

0 

3,020 

0.0 

0 . 0 

Mar 

273 

0 

4,588 

0.0 

0.0 

Apr 

318 

0 

6,106 

0.0 

0 . 0 

May 

356 

0 

8,747 

0.0 

0.0 

Jun 

392 

0 

11,771 

0.0 

0 . 0 

Jul 

428 

0 

15,055 

0.0 

0.0 

Aug 

464 

0 

18,311 

0.0 

0.0 

Sep 

500 

0 

21,115 

0.0 

0 . 0 

Oct 

539 

0 

23,330 

0.0 

0 . 0 

Nov 

601 

0 

24,853 

0.0 

0.0 

Dec 

701 

0 

26,448 

0.0 

0.0 





GERBER VILLAGE 100 AREA WITH BASEMENT 
MULTIPLE ECO'S 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

I 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 

245 24.47 

7,936 27.09 

456 45.64 

1,111 3.79 

1,914 6.53 

14,386 49.10 

1,100 3.75 


701 26,448 

$0,608 $0,060 

$426 $1,587 $2,013 

70.1 90.3 160.4 

0.0 0.0 


! 


V 


•p-35 












ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA WITH BASEMENT 
MULTIPLE ECO'S 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,318 

701 

617 

46.8 

Electricity 

kWh 

43,471 

26,448 

17,023 

39.2 

Ga s 

Dollars 

801 

426 

375 

46.8 

Electricity 

Dollars 

2,608 

1,587 

1,021 

39.2 

Annual Totals 

Dollars 

3,409 

2,013 

1,396 

41.0 

Gas 

MBTU 

131.805 

70.103 

61.702 

46.8 

Electricity 

MBTU 

148.366 

90.267 

58.099 

39.2 

Annual Totals 

MBTU 

280.171 

160.370 

119.800 

42.8 




V: 






ASEAM OUTPUTS 
166-171 AREA 

1. BASELINE 

2. INSULATE WALLS 

3. INSULATE CRAWL SPACE 

4. REPLACE LIGHT FIXTURES 

5. INSTALL WHOLE HOUSE FANS AND 
PROGRAMMABLE THERMOSTATS 

6. MULTIPLE ECOs 


D-37 



ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


166-171 AREA TOWNHOUSES 
BASELINE 


C 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 



Heating 

Cooling 


(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

ti 

n 

it 

n 

u 

it 

ii 

ii 

it 

it 

ii 

ii 

n 

ii 

n 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

ii 

ii 

n 

ii 

ii 

n 

ii 

ii 

ii 

it 

ti 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

n 

ii 

ii 

ii 

ii 

it 

ii 

II 

II 

II 

II 

11 

II 

II 

II 

11 

II 

11 

Jan 

171 

0 

2,448 

0.0 

0.0 

Feb 

129 

0 

2,211 

0.0 

0.0 

Mar 

101 

0 

2,393 

0.0 

0.0 

Apr 

54 

0 

2,841 

0.0 

0.0 

May 

38 

0 

3,656 

0.0 

0.0 

Jun 

36 

0 

4,099 

0.0 

0.0 

Jul 

36 

0 

4,425 

0.0 

0.0 

Aug 

37 

0 

4,395 

0.0 

0.0 

Sep 

36 

0 

3,832 

0.0 

0.0 

Oct 

39 

0 

3,141 

0.0 

0.0 

Nov 

85 

0 

2,311 

0.0 

0.0 

Dec 

148 

0 

2,463 

0.0 

0.0 

II 

II 

II 

II 

II 

II 

II 

n 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

It 

ii 

ii 

it 

ii 

ii 

ii 

it 

n 

ii 

ti 

ii 

ii 

n 

n 

ii 

11 

II 

II 

II 

II 

11 

II 

II 

II 

II 

11 


Ann 

907 

0 

38,214 

0.0 

0.0 


Year-to- 

■Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 


Jan 

171 

0 

Feb 

300 

0 

Mar 

400 

0 

Apr 

454 

0 

May 

492 

0 

Jun 

528 

0 

Jul 

564 

0 

Aug 

600 

0 

Sep 

636 

0 

Oct 

675 

0 

Nov 

760 

0 

Dec 

907 

0 


2,448 0.0 0.0 

4,660 0.0 0.0 

7,053 0.0 0.0 

9,894 0.0 0.0 

13,550 0.0 0.0 

17,648 0.0 0.0 

22,073 0.0 0.0 

26,468 0.0 0.0 

30,300 0.0 0.0 

33,440 0.0 0.0 

35,751 0.0 0.0 

38,214 0.0 0.0 


V' 


TVS 8 



166-171 AREA TOWNHOUSES 
BASELINE 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 
(THERMS) 

Electric 

(KWH) 

Site 

(MBTU) 

Heating Energy 




Gas Furnace 

451 


45.09 

Cooling Energy 




Direct Expansion 


10,153 

34.65 

Domestic Hot Water Energy 




Domestic HW Heater 

456 


45.64 

Building Miscellaneous 




Lights 

Equipment 


1,008 

1,946 

3.44 
6.64 

System Miscellaneous 




Fans 


24,008 

81.94 

Plant Miscellaneous 




DRYER 


1,100 

3.75 

Consumption Totals 

Unit Cost 

Dollar Cost 

Site Energy (MBTU) 

Source Energy (MBTU) 

907 

$0,608 

$552 

90.7 

38,214 

$0,060 

$2,293 

130.4 

0.0 

$2,844 

221.2 

0.0 


P-31 












ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


166-171 AREA TOWNHOUSES 
INSULATE WALLS 



Natural 

Oil 

Month 

Gas 



(Therms) 

(Gallons) 

II 

li 

li 

II 



Jan 

120 

0 

Feb 

91 

0 

Mar 

71 

0 

Apr 

46 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

61 

0 

Dec 

102 

0 




Ann 

713 

0 


Electricity 

District 

District 

Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

li 

11 

II 

II 

II 

II 

II 

II 

11 

II 

II 

11 

II 

II 

II 

ll 

11 

II 

II 

2,161 

0.0 

0.0 

1,955 

0.0 

0.0 

2,124 

0.0 

0.0 

2,531 

0.0 

0.0 

3,252 

0.0 

0.0 

3,641 

0.0 

0.0 

3,929 

0.0 

0.0 

3,903 

0.0 

0.0 

3,406 

0.0 

0.0 

2,798 

0.0 

0.0 

2,057 

0.0 

0.0 

2,177 

0.0 

0.0 



=========== 

33,935 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

II 

II 

11 

li 

II 

11 

II 

II 

II 

II 


II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

Jan 

120 

0 

Feb 

211 

0 

Mar 

283 

0 

Apr 

329 

0 

May 

367 

0 

Jun 

402 

0 

Jul 

439 

0 

Aug 

475 

0 

Sep 

511 

0 

Oct 

550 

0 

Nov 

611 

0 

Dec 

713 

0 


Electricity 

District 

District 

Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 



II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

2,161 

0.0 

0.0 

4,117 

0.0 

0.0 

6,241 

0.0 

0.0 

8,772 

0.0 

0.0 

12,023 

0.0 

0.0 

15,665 

0.0 

0.0 

19,594 

0.0 

0.0 

23,497 

0.0 

0.0 

26,903 

0.0 

0.0 

29,701 

0.0 

0.0 

31,758 

0.0 

0.0 

33,935 

0.0 

0.0 


•p-4 O 



166-171 AREA TOWNHOUSES 
INSULATE WALLS 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

257 


25.70 

Cooling Energy 

Direct Expansion 


8,938 

30.51 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


1,008 

3.44 

Equipment 


1,946 

6.64 

System Miscellaneous 

Fans 


20,943 

71.48 

Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

713 

33,935 


Unit Cost 

$0,608 

$0.060 

$2,470 

Dollar Cost 

$434 

$2,036 

Site Energy (MBTU) 

71.3 

115.8 

187.2 

Source Energy (MBTU) 


0.0 

0.0 


P-41 












ASEAM3 ECO Summary 


ECO Description 

166-171 AREA TOWNHOUSES 
INSULATE WALLS 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Gas 

Therms 

907 

713 

194 

Electricity 

kWh 

38,214 

33,935 

4,279 

Gci s 

Dollars 

552 

434 

118 

Electricity 

Dollars 

2,293 

2,036 

257 

Annual Totals 

Dollars 

2,844 

2,470 

375 

Gas 

MBTU 

90.731 

71.333 

19.398 

Electricity 

MBTU 

130.425 

115.820 

14.605 

Annual Totals 

MBTU 

221.156 

187.153 

34.003 


Percent 

Savings 


21.4 

11.2 

21.4 

11.2 

13.2 

21.4 

11.2 

15.4 


V'4 Z 




ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


166-171 AREA TOWNHOUSE 
INSULATE CRAWL SPACE 



Natural 

Oil 

Month 

Gas 



(Therms) 

(Gallons) 

Jan 

151 

0 

Feb 

113 

0 

Mar 

90 

0 

Apr 

51 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

77 

0 

Dec 

131 

0 


ii 

n 

n 

n 

n 

n 

n 

ii 

ii 

ii 

ii 

ii 

ii 

n 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ann 

835 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 




2,346 

0.0 

o 

o 

2,119 

0.0 

o 

o 

2,294 

0.0 

o 

o 

2,720 

0.0 

o 

o 

3,496 

0.0 

o 

o 

3,918 

0.0 

o 

o 

4,229 

0.0 

o 

o 

4,200 

0.0 

0.0 

3,664 

0.0 

0.0 

3,005 

0.0 

0.0 

2,215 

0.0 

0.0 

2,360 

0.0 

0.0 

ii 

ii 

ii 

n 

ii 

ii 

ii 

ii 

ii 

n 

n 

ii 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

H 

ii 

n 

ii 

ii 

H 

ii 

ii 

ii 

n 

36,565 

o 

o 

o 

o 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Through 

Gas 

(Gallons) 

Month 

(Therms) 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

= = s= = = = = as = = 

Jan 

151 

0 

Feb 

264 

0 

Mar 

355 

0 

Apr 

406 

0 

May 

444 

0 

Jun 

479 

0 

Jul 

516 

0 

Aug 

552 

0 

Sep 

588 

0 

Oct 

627 

0 

Nov 

704 

0 

Dec 

835 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

ii 

II 

II 

Ii 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

II 

II 

II 

ii 

II 

II 

II 

II 

II 

II 

II 

II 


2,346 

0.0 

0.0 

4,465 

0.0 

0.0 

6,758 

0.0 

0.0 

9,478 

0.0 

0.0 

12,974 

0.0 

0.0 

16,892 

0.0 

0.0 

21,121 

0.0 

0.0 

25,321 

0.0 

0.0 

28,985 

0.0 

0.0 

31,991 

0.0 

0.0 

34,206 

0.0 

0.0 

36,565 

0.0 

0.0 


P-43 




166-171 AREA TOWNHOUSE 
INSULATE CRAWL SPACE 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


379 37.89 

9,673 33.01 

456 45.64 

1,008 3.44 

1,946 6.64 

22,839 77.95 

1,100 3.75 

835 36,565 

$0,608 $0,060 

$508 $2,194 $2,702 

83.5 124.8 208.3 

0.0 0.0 


P-44 














ASEAM3 ECO Summary 


ECO Description 

166-171 AREA TOWNHOUSE 
INSULATE CRAWL SPACE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

907 

835 

72 

7.9 

Electricity 

kWh 

38,214 

36,565 

1,649 

4.3 

Gas 

Dollars 

552 

508 

44 

7.9 

Electricity 

Dollars 

2,293 

2,194 

99 

4.3 

Annual Totals 

Dollars 

2,844 

2,702 

143 

5.0 

Ga s 

MBTU 

90.731 

83.530 

7.202 

7.9 

Electricity 

MBTU 

130.425 

124.797 

5.628 

4.3 

Annual Totals 

MBTU 

221.156 

208.327 

12.830 

5.8 


■p-4€> 






ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-199 


166-171 AREA TOWNHOUSE 

REPLACEMENT 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


Month 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Ann 


Natural 

Oil 

Electricity 

District 

District 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

11 

n 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

(1 

II 

II 

II 

II 

II 

11 

II 

II 

II 

11 

II 

11 

II 

173 

0 

2,401 

0.0 

0.0 

130 

0 

2,169 

0.0 

0 .0 

101 

0 

2,347 

0.0 

0 .0 

54 

0 

2,790 

0.0 

0 .0 

38 

0 

3,595 

0.0 

0 .0 

36 

0 

4,034 

0.0 

0 .0 

36 

0 

4,356 

0.0 

0.0 

37 

0 

4,326 

0.0 

0.0 

36 

0 

3,770 

0.0 

0 .0 

39 

0 

3,086 

0.0 

0.0 

86 

0 

2,266 

0.0 

0 .0 

149 

0 

2,415 

0.0 

0.0 

ii 

ii 

ii 

ii 

n 

ii 

ii 

ii 

ii 

11 

11 

II 

II 

11 

II 

II 

II 

II 

II 

II 

11 

II 

ii 

n 

ii 

ii 

n 

ii 

n 

ii 

n 

n 

n 

it 

ii 

n 

ii 

II 

11 

II 

11 

II 

It 

II 

II 

II 

II 

II 

II 

II < 
II 

II < 
11 

II 

II 

II 

11 

II 

II 

915 

0 

37,553 

0.0 

0 .0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Through 

Month 

Gas 

(Therms) 

(Gallons) 



II 

II 

II 

II 

II 

II 

II 

II 

II 

Jan 

173 

0 

Feb 

303 

0 

Mar 

405 

0 

Apr 

459 

0 

May 

496 

0 

Jun 

532 

0 

Jul 

568 

0 

Aug 

605 

0 

Sep 

641 

0 

Oct 

680 

0 

Nov 

765 

0 

Dec 

915 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


2,401 

0.0 

0.0 

4,569 

0.0 

0.0 

6,916 

0.0 

0.0 

9,706 

0.0 

0.0 

13,301 

0.0 

0.0 

17,335 

0.0 

0.0 

21,690 

0.0 

0.0 

26,016 

0.0 

0.0 

29,787 

0.0 

0.0 

32,872 

0.0 

0.0 

35,138 

0.0 

0.0 

37,553 

0.0 

0.0 





166-171 AREA TOWNHOUSE 

REPLACEMENT 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 
Source Energy (MBTU) 


458 45.82 

10,043 34.28 

456 45.64 

724 2.47 

1,946 6.64 

23,741 81.03 

1,100 3.75 

915 37,553 

$0,608 $0,060 

$556 $2,253 $2,809 

91.5 128.2 219.6 

0.0 0.0 


P'47 












ASEAM3 ECO Summary 


ECO Description 
166-171 AREA TOWNHOUSE 

REPLACEMENT 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Gas 

Therms 

Electricity 

kWh 

Gas 

Dollars 

Electricity 

Dollars 

Annual Totals 

Dollars 

Gas 

MBTU 

Electricity 

MBTU 

Annual Totals 

MBTU 


Base 

Case 

ECO 

Case 

907 

915 

38,214 

37,553 

552 

556 

2,293 

2,253 

2,844 

2,809 

90.731 

91.461 

130.425 

128.169 

221.156 

219.630 


Savings Percent 
Savings 


-7 

-0.8 

661 

1.7 

-4 

-0 .8 

40 

1.7 

35 

1.2 

-0.730 

-0.8 

2.256 

1.7 

1.526 

0.7 






ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


166-171 AREA TOWNHOUSE 

INSTALL NEW WHOLE HOUSE FAN/PROGRAMMABLE THERMOSTAT 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

156 

0 

1,875 

0.0 

0 .0 

Feb 

118 

0 

1,703 

0.0 

0 .0 

Mar 

87 

0 

1,865 

0.0 

0 .0 

Apr 

51 

0 

2,241 

0.0 

0.0 

May 

38 

0 

3,194 

0.0 

0.0 

Jun 

36 

0 

3,667 

0.0 

0 .0 

Jul 

36 

0 

3,986 

0.0 

0.0 

Aug 

37 

0 

3,952 

0.0 

0 .0 

Sep 

36 

0 

3,395 

0.0 

0.0 

Oct 

39 

0 

2,668 

0.0 

0.0 

Nov 

78 

0 

1,810 

0.0 

0 .0 

Dec 

135 

0 

1,892 

0.0 

0.0 

It 

II 

II 

II 

II 

II 

II 

ii 

n 

n 

ii 

ii 

ii 

ii 

n 

ii 

ii 

ii 

ii 

ii 

ii 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

n 

ii 

ii 

it 

ii 

ii 

n 

n 

ii 

1! 

II 

II 

If 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

11 

11 

II 

II 

II 

II 

II 

11 

Ann 

845 

0 

32,248 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

Ii 

II 

II 

II 

II 

II 

II 

II 

tl 

II 

II 

II 

II 

II 

II 

II 

If 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


Jan 

156 

0 

1,875 

0.0 

0.0 

Feb 

274 

0 

3,578 

0.0 

0.0 

Mar 

361 

0 

5,443 

0.0 

0.0 

Apr 

412 

0 

7,684 

0.0 

0.0 

May 

450 

0 

10,878 

0.0 

0 .0 

Jun 

485 

0 

14,545 

0.0 

0 .0 

Jul 

521 

0 

18,531 

0.0 

0.0 

Aug 

558 

0 

22,483 

0.0 

0.0 

Sep 

594 

0 

25,878 

0.0 

0 .0 

Oct 

633 

0 

28,546 

0.0 

0.0 

Nov 

711 

0 

30,357 

0.0 

0.0 

Dec 

845 

0 

32,248 

0.0 

0 .0 





166-171 AREA TOWNHOUSE 

INSTALL NEW WHOLE HOUSE FAN/PROGRAMMABLE THERMOSTAT 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

389 


38.88 

Cooling Energy 

Direct Expansion 


10/240 

34.95 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


1,008 

3.44 

Equipment 


1,946 

6.64 

System Miscellaneous 

Fans 


17,955 

61.28 

Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

845 

32,248 


Unit Cost 

$0,608 

$0,060 

$2,449 

Dollar Cost 

$514 

$1,935 

Site Energy (MBTU) 

84.5 

110.1 

194.6 

Source Energy (MBTU) 


0 .0 

0 .0 


P '5 o 












ASEAM3 ECO Summary 


ECO Description 
166-171 AREA TOWNHOUSE 

INSTALL NEW WHOLE HOUSE FAN/PROGRAMMABLE THERMOSTAT 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

907 

845 

62 

6 .8 

Electricity 

kWh 

38,214 

32,248 

5,966 

15.6 

Gas 

Dollars 

552 

514 

38 

6 .8 

Electricity 

Dollars 

2,293 

1,935 

358 

15.6 

Annual Totals 

Dollars 

2,844 

2,449 

396 

13.9 

Gas 

MBTU 

90.731 

84.523 

6.208 

6.8 

Electricity 

MBTU 

130.425 

110.063 

20.362 

15.6 

Annual Totals 

MBTU 

221.156 

194.586 

26.570 

12.0 


P'5l 




ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


166-171 AREA 
MULTIPLE ECO'S 


Month 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Ann 


Natural 

Gas 

(Therms) 

102 

76 

61 

42 

38 
36 

36 

37 
36 

39 
55 
88 

644 


Oil 

(Gallons) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Electricity 

District 

District 

Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

_ 



1,549 

0.0 

0.0 

1,410 

0.0 

o 

o 

1,548 

0.0 

0 .0 

1,854 

0 .0 

0 .0 

2,634 

0.0 

0 .0 

3,020 

0 .0 

0 .0 

3,281 

0 .0 

0.0 

3,253 

0.0 

0 .0 

2,798 

o 

o 

0.0 

2,205 

0.0 

0.0 

1,504 

0.0 

0 .0 

1,564 

0.0 

0.0 

n 

ii 

n 

ii 

n 

ii 

ii 

ii 

ii 

ii 

ii 

n 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

= = = = =; = = = = 

26,620 

o 

o 

0.0 


Year-to-Date Totals 


Totals 

Through 

Month 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 


Natural 

Gas 

(Therms) 

102 

178 

239 

280 

318 

354 

390 

427 

462 

501 

556 

644 


Oil 

(Gallons) 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Electricity 

District 

District 

Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 



1,549 

0.0 

0.0 

2,959 

0.0 

0.0 

4,507 

0.0 

0.0 

6,361 

0.0 

0.0 

8,995 

0.0 

0.0 

12,015 

0.0 

0.0 

15,296 

0.0 

0.0 

18,549 

0.0 

0.0 

21,347 

0.0 

0 .0 

23,552 

0.0 

0.0 

25,056 

0.0 

0.0 

26,620 

0.0 

0.0 


P-52. 



166-171 AREA 
MULTIPLE ECO'S 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric 
(THERMS) (KWH) 


Site 

(MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 
Source Energy (MBTU) 


188 


8,350 


456 


724 

1,946 


14,500 


1,100 


26,620 

$0,060 

$1,597 

90.9 

0.0 


644 

$0.608 
$392 
64.4 


18.78 

28.50 

45.64 

2.47 
6.64 

49.49 

3.75 


$1,989 

155.3 

0.0 


J>-53 











ASEAM3 ECO Summary 


ECO Description 

166-171 AREA 
MULTIPLE ECO'S 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 


Therms 

907 

644 

263 

29.0 

Electricity 

kWh 

38,214 

26,620 

11,595 

30.3 

Gas 

Dollars 

552 

392 

160 

29.0 

Electricity 

Dollars 

2,293 

1,597 

696 

30.3 

Annual Totals 

Dollars 

2,844 

1,989 

856 

3 0.1 

Gas 

MBTU 

90.731 

64.417 

26.314 

29.0 

Electricity 

MBTU 

130.425 

90.853 

39.573 

30.3 

Annual Totals 

MBTU 

221.156 

155.270 

65.887 

29.8 


•D-54 




ASEAM OUTPUTS 
400 AREA - T SHAPE 

1. BASELINE 

2. INSULATE WALLS 

3. REPLACE LIGHT FIXTURES 

4. INSTALL WHOLE HOUSE FANS AND 
PROGRAMMABLE THERMOSTATS 

5. INSULATE DOMESTIC WATER HEATERS IN 
CRAWL SPACE 

6. MULTIPLE ECOs 


‘P-55’ 



Date: 


01-10-1995 


ASEAM3 Report: 


Monthly Energy Consumption 


400 AREA "T"-SHAPE HOUSES 
BASELINE 


Month 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 


Natural 0li 

Gas 

(Therms) (Gallons) 


203 

157 

119 

60 

38 
36 

36 

37 
36 

39 
101 
177 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ann 


1,039 


0 


Electricity 

(kwh) 


2,141 

1,939 

2,098 

1,995 

3,145 

3,519 

3,795 

3,770 

3,294 

2,712 

2,027 

2,152 

32,587 


District 

District 

Heating 

Cooling 

(MBTU) 

(MBTU) 

11 

II 

II 

11 

II 

11 

II 

II 

II 

II 

II 

II 

U 

II 

11 

II 

II 

II 

11 

II 

0.0 

0.0 

0 . 0 

o.o 

0.0 

o.o 

0.0 

o.o 

0.0 

0 . o 

0.0 

0 . o 

0.0 

0.0 

0.0 

o.o 

0.0 

o.o 

0.0 

o.o 

0.0 

o.o 

0 . o 

0 . o 

It 

II 

11 

II 

II 

li 

11 

II 

II 

II 

11 

11 

II 

11 

0.0 

o.o 


Year-to-Date Totals 


Totals 

Through 

Month 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 


Natural 

Gas 

(Therms) 


Oil 

(Gallons) 


203 

360 

479 

539 

577 

613 

649 

685 

721 

760 

861 

1,039 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Electricity 

(kwh) 

2,141 

4,080 

6,179 

8,174 

11,319 

14,838 

18,633 

22,402 

25,696 

28,408 

30,435 

32,587 


District 

Heating 

(MBTU) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


District 

Cooling 

(MBTU) 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0.0 
0 . 0 
0.0 
0.0 








400 AREA 
BASELINE 


T"-SHAPE HOUSES 


* 


Building 

* End Use 


Annual Energy by 
and Fuel Type * 


* 


Nat Gas 
(THERMS) 


Electric 

(KWH) 


Site 

(MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

"Direct Expansion 

Domestic Hot Water_Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 

Fans 

Plant Miscellaneous 

DRYER 


583 


456 


8,081 

1,116 

1,914 

20,376 

1,100 


58.25 

27.58 

45.64 

3.81 

6.53 

69.54 

3.75 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTO) 
Source Energy (MBTU) 


1,039 

$0,608 

$632 

103.9 


32,587 
$ 0.060 
$1,955 
111.2 
0.0 


$2,587 

215.1 

0.0 


VS 7 










ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


400 AREA ”T"-SHAPE HOUSES 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 



Heating 

Cooling 


(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

Jan 

206 

0 

2,076 

0.0 

0 . 0 

Feb 

160 

0 

1,880 

0.0 

0 . 0 

Mar 

121 

0 

2,033 

0.0 

0 . 0 

Apr 

61 

0 

1,931 

0.0 

0 . 0 

May 

38 

0 

3,059 

0.0 

0 . 0 

Jun 

36 

0 

3,426 

0.0 

0.0 

Jul 

36 

0 

3,697 

0.0 

0 . 0 

Aug 

37 

0 

3,672 

0 . 0 

0.0 

Sep 

36 

0 

3,206 

0.0 

0 . 0 

Oct 

39 

0 

2,634 

0.0 

0.0 

Nov 

103 

0 

1,963 

0.0 

0.0 

Dec 

180 

0 

2,086 

0.0 

0 . 0 


ii 

it 

li 

11 

II 

11 

tl 

tl 

11 

1 ! 

II 

II 

11 

II 

II 

II 

tl 

II 

II 

II 

11 

It 

II 

II 

II 

II 

II 

n 

ii 

u 

ii 

n 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

it 

ii 

ii 

n 

ii 

ii 

ii 

ii 

ii 

it 

ii 

ii 

ii 

n 

ii 

11 

11 

II 

II 

II 

It 

II 

II 

II 

II 

Ann 

1,052 

0 

31,663 

0 . 0 

0 . 0 


Year-to- 

•Date Totals 


Totals 

Natural 

Oil 

Through 

Gas 

(Gallons) 

Month 

(Therms) 

II 

II 

II 

II 

II 

II 

II 

ii 

============= 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

Jan 

206 

0 

Feb 

366 

0 

Mar 

487 

0 

Apr 

548 

0 

May 

586 

0 

Jun 

622 

0 

Jul 

658 

0 

Aug 

695 

0 

Sep 

730 

0 

Oct 

769 

0 

Nov 

872 

0 

Dec 

1,052 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

ii 

n 

n 

ii 

ii 

ii 

ii 

ii 

ii 

n 

n 

n 


=========== 

2,076 

0.0 

0.0 

3,956 

0.0 

0.0 

5,989 

0.0 

0.0 

7,920 

0.0 

0 . 0 

10,979 

0.0 

0.0 

14,405 

0.0 

0.0 

18,102 

0.0 

0.0 

21,774 

0.0 

0 . 0 

24,980 

0.0 

0.0 

27,614 

0.0 

0.0 

29,577 

0.0 

0.0 

31,663 

0.0 

0.0 


V -5% 



400 AREA "T 11 -SHAPE HOUSES 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

596 


59.61 

Cooling Energy 

Direct Expansion 


7,932 

27.07 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


716 

2.44 

Equipment 


1,914 

6.53 

System Miscellaneous 

Fans 


20,001 

68.26 

Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

1,052 

31,663 


Unit Cost 

$0,608 

$0,060 


Dollar Cost 

$640 

$1,900 

$2,540 

Site Energy (MBTU) 

105.2 

108.1 

213.3 

Source Energy (MBTU) 


0.0 

0.0 













ASEAM3 ECO Summary 


ECO Description 

400 AREA "T"-SHAPE HOUSES 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,039 

1,052 

-14 

-1.3 

Electricity 

kWh 

32,587 

31,663 

924 

2 .8 

Gas 

Dollars 

632 

640 

-8 

-1 .3 

Electricity 

Dollars 

1,955 

1,900 

55 

2 .8 

Annual Totals 

Dollars 

2,587 

2,540 

47 

1 .8 

Gas 

MBTU 

103.891 

105.245 

-1.355 

-1.3 

Electricity 

MBTU 

111.220 

108.066 

3.154 

2 .8 

Annual Totals 

MBTU 

215.110 

213.311 

1.799 

0 .8 








ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


i 


( 




\ 


400 AREA ' T'-SHAPE HOUSES 

INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 



Heating 

Cooling 


(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

Jan 

187 

0 

1,633 

0.0 

o 

o 

Feb 

142 

0 

1,484 

0 . 0 

0 . 0 

Mar 

106 

0 

1,620 

• 0.0 

0.0 

Apr 

55 

0 

1,567 

0 . 0 

0.0 

May 

38 

0 

2,720 

0 . 0 

0.0 

Jun 

36 

0 

3,111 

0.0 

0.0 

Jul 

36 

0 

3,377 

0.0 

0 . 0 

Aug 

37 

0 

3,349 

0.0 

0.0 

Sep 

36 

0 

2,885 

0.0 

0.0 

Oct 

39 

0 

2,284 

0.0 

0.0 

Nov 

96 

0 

1,572 

0.0 

0 . 0 

Dec 

163 

0 

1,646 

0 . 0 

0.0 

II 

II 

II 

II 

II 

II 

II 

ii 

ii 

n 

ii 

ii 

n 

ii 

ii 

ii 

ii 

ii 

ii 

n 

n 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

ii 

ii 

n 

ii 

ii 

ii 

ii 

n 

ii 

it 

ii 

ii 

ii 

II 

11 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 


Ann 

971 

0 

27,250 

0.0 

0.0 


Year-to- 

■Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

s — —= 




II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


Jan 

187 

0 

1,633 

0.0 

0.0 

Feb 

330 

0 

3,117 

0.0 

0.0 

Mar 

436 

0 

4,738 

0.0 

0.0 

Apr 

491 

0 

6,305 

0.0 

0.0 

May 

529 

0 

9,026 

0.0 

0.0 

Jun 

564 

0 

12,136 

0.0 

0.0 

Jul 

600 

0 

15,513 

0.0 

0.0 

Aug 

637 

0 

18,862 

0.0 

0.0 

Sep 

673 

0 

21,748 

0.0 

0.0 

Oct 

712 

0 

24,032 

0.0 

0.0 

Nov 

807 

0 

25,604 

0.0 

0.0 

Dec 

971 

0 

27,250 

0.0 

0.0 


p-6i 



400 AREA 'T'-SHAPE HOUSES 

INST ALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

514 


51.41 

Cooling Energy 

Direct Expansion 


8,136 

27.77 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


1,116 

3.81 

Equipment 


1,914 

6.53 

System Miscellaneous 

Fans 


14,984 

51.14 

Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

971 

27,250 


Unit Cost 

$0,608 

$0,060 


Dollar Cost 

$590 

$1,635 

$2,225 

Site Energy (MBTU) 

97.1 

93.0 

190.1 

Source Energy (MBTU) 


0.0 

0.0 












ASEAM3 ECO Summary 


ECO Description 

400 AREA 'T'-SHAPE HOUSES 

INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,039 

971 

68 

6 .6 

Electricity 

kWh 

32,587 

27,250 

5,337 

16.4 

Gas 

Dollars 

632 

590 

42 

6.6 

Electricity 

Dollars 

1,955 

1,635 

320 

16.4 

Annual Totals 

Dollars 

2,587 

2,225 

362 

14.0 

Gas 

MBTU 

103.891 

97.052 

6.839 

6.6 

Electricity 

MBTU 

111.220 

93.004 

18.216 

16.4 

Annual Totals 

MBTU 

215.110 

190.056 

25.055 

11.6 









I 




ASEAM3 Report: Monthly Energy Consumption Date: 12-28-1994 


400 AREA "T"-SHAPE HOUSES 

INSULATE DOMESTIC WATER HEATERS IN CRAWL SPACE 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

II 

II 

II 

II 

II 

li 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

11 

11 

II 

II 

11 

It 

II 

II 

II 

11 

II 

11 

11 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

ii 

ii 

ti 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Jan 

201 

0 

2,141 

0.0 

0.0 

Feb 

154 

0 

1,939 

0.0 

0 .0 

Mar 

116 

0 

2,098 

0.0 

0.0 

Apr 

58 

0 

1,995 

0.0 

0 .0 

May 

35 

0 

3,145 

0.0 

0 .0 

Jun 

33 

0 

3,519 

0.0 

0 .0 

Jul 

34 

0 

3,795 

0.0 

0.0 

Aug 

34 

0 

3,770 

0.0 

0 .0 

Sep 

33 

0 

3,294 

0.0 

0 .0 

Oct 

36 

0 

2,712 

0.0 

0 .0 

Nov 

99 

0 

2,027 

0.0 

0.0 

Dec 

175 

0 

2,152 

0.0 

0.0 

II 

II 

II 

II 

II 

II 

II 

II 

n 

ii 

n 

ii 

it 

ii 

ii 

ii 

ii 

n 

ii 

it 

it 

it 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

ii 

it 

ii 

ii 

ti 

ii 

n 

n 

ii 

n 

ii 

ii 

ii 

ii 

11 

11 

1 ! 

11 

II 

II 

II 

11 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ann 

1,009 

0 

32,587 

0.0 

0 .0 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

======== 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 



II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


Jan 

201 

0 

2,141 

0.0 

0.0 

Feb 

355 

0 

4,080 

0.0 

0.0 

Mar 

471 

0 

6,179 

0.0 

0.0 

Apr 

529 

0 

8,174 

0.0 

0.0 

May 

564 

0 

11,319 

0.0 

0.0 

Jun 

597 

0 

14,838 

0.0 

0.0 

Jul 

631 

0 

18,633 

0.0 

0.0 

Aug 

665 

0 

22,402 

0 .0 

0.0 

Sep 

699 

0 

25,696 

0.0 

0.0 

Oct 

735 

0 

28,408 

0.0 

0.0 

Nov 

834 

0 

30,435 

0.0 

0.0 

Dec 

1,009 

0 

32,587 

0.0 

0.0 


D-64 



Ann AREA "T"-SHAPE HOUSES 

insulate domestic water heaters 


IN CRAWL SPACE 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric 
(THERMS) (KWH) 


Site 

(MBTU) 


Heating Energy 
Gas Furnace 
Cooling Energy 

Direct Expansion 


Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 


DRYER 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 
Source Energy (MBTU) 


1,009 
$0.608 
$613 
100.9 


8,081 


1,116 

1,914 


20,376 


1,100 


32,587 

$0,060 

$1,955 

111.2 

0.0 


58.25 

27.58 

42.60 

3.81 

6.53 

69.54 

3.75 


$2,568 

212.1 

0.0 











ASEAM3 ECO Summary 


f\ ECO Description 

\ i 

400 AREA "T"-SHAPE HOUSES 

INSULATE DOMESTIC WATER HEATERS IN CRAWL SPACE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,039 

1,009 

30 

2 . 9 

Electricity 

kWh 

32,587 

32,587 

0 

0 .0 

Gas 

Dollars 

632 

613 

18 

2.9 

Electricity 

Dollars 

1,955 

1,955 

0 

0 .0 

Annual Totals 

Dollars 

2,587 

2,568 

18 

0 . 7 

Gas 

MBTU 

103.891 

100.855 

3.036 

2 . 9 

Electricity 

MBTU 

111.220 

111.220 

0.000 

0 .0 

Annual Totals 

MBTU 

215.110 

212.075 

3.036 

1 . 4 
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ASEAM3 Report: Monthly Energy Consumption 


Date: 01-10-1995 


400 AREA "T"-SHAPE HOUSES 
MULTIPLE ECO'S 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 



Heating 

Cooling 


(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

n 

n 

n 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

n 

II 

II 

II 

II 

II 

II 

II 

it 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

Jan 

187 

0 

1,576 

0 .0 

0 .0 

Feb 

142 

0 

1,432 

0 .0 

0.0 

Mar 

105 

0 

1,563 

0.0 

0.0 

Apr 

53 

0 

1,511 

0.0 

0.0 

May 

35 

0 

2,642 

0.0 

0.0 

Jun 

33 

0 

3,026 

0.0 

0.0 

Jul 

34 

0 

3,286 

0.0 

0.0 

Aug 

34 

0 

3,259 

0.0 

0.0 

Sep 

33 

0 

2,805 

0.0 

0.0 

Oct 

36 

0 

2,213 

0.0 

0.0 

Nov 

95 

0 

1,516 

0.0 

0.0 

Dec 

163 

0 

1,588 

0.0 

0.0 

Ann 

951 

0 

26,418 

O 1 

O 1 

1 o 

1 o 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

Jan 

187 

0 

1,576 

0.0 

0.0 

Feb 

329 

0 

3,008 

0.0 

0.0 

Mar 

434 

0 

4,570 

0.0 

0.0 

Apr 

487 

0 

6,082 

0.0 

0.0 

May 

523 

0 

8,723 

0.0 

0.0 

Jun 

556 

0 

11,750 

0.0 

0.0 

Jul 

590 

0 

15,036 

0.0 

0.0 

Aug 

624 

0 

18,295 

0.0 

0.0 

Sep 

658 

0 

21,100 

0.0 

0.0 

Oct 

694 

0 

23,314 

0.0 

0.0 

Nov 

788 

0 

24,830 

0.0 

0.0 

Dec 

951 

0 

26,418 

0.0 

0.0 


T>-fe7 
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400 AREA "T"-SHAPE HOUSES 
MULTIPLE ECO'S 


! 

* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 
(THERMS) 

Electric 

(KWH) 

Site 

(MBTU) 

Heating Energy 




Gas Furnace 

525 


52.52 

Cooling Energy 




Direct Expansion 


7,986 

27.26 

Domestic Hot Water Energy 




Domestic HW Heater 

426 


42.60 

Building Miscellaneous 




Lights 

Equipment 


716 

1,914 

2.44 

6.53 

System Miscellaneous 




Fans 


14,702 

50.18 

Plant Miscellaneous 




DRYER 


1,100 

3.75 

Consumption Totals 

Unit Cost 

Dollar Cost 

Site Energy (MBTU) 

Source Energy (MBTU) 

951 

$0,608 

$578 

95.1 

26,418 

$0,060 

$1,585 

90.2 

0.0 

$2,163 

185.3 

0.0 


V 














ASEAM3 ECO Summary 


ECO Description 

400 AREA "T"-SHAPE HOUSES 
MULTIPLE ECO'S 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,039 

951 

88 

8.4 

Electricity 

kWh 

32,587 

26,418 

6,169 

18.9 

Gas 

Dollars 

632 

578 

53 

8.4 

Electricity 

Dollars 

1,955 

1,585 

370 

18.9 

Annual Totals 

Dollars 

2,587 

2,163 

423 

16.4 

Gas 

MBTU 

103.891 

95.123 

8.768 

8.4 

Electricity 

MBTU 

111.220 

90.164 

21.056 

18.9 

Annual Totals 

MBTU 

215.110 

185.286 

29.824 

13.9 




V 







ASEAM OUTPUTS 
400 AREA - L SHAPE 

1. BASELINE 

2. INSULATE EXTERIOR WALLS 

3. INSULATE CRAWL SPACE 

4. REPLACE LIGHT FIXTURES 

5. INSTALL WHOLE HOUSE FANS AND 
PROGRAMMABLE THERMOSTATS 

6. MULTIPLE ECOs 


T>-7 O 




ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


400 AREA "L" -SHAPE HOUSES 
BASELINE 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Jan 

244 

0 

Feb 

192 

0 

Mar 

145 

0 

Apr 

68 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

118 

0 

Dec 

211 

0 

II 

II 

II 

II 

II 

II 

ii 

n 

ii 

ii 

ti 

ii 

ii 

ii 

ii 

n 

ii 

11 

II 

II 

II 

II 

11 

Ann 

1,200 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

2,241 

0.0 

0.0 

2,028 

0.0 

o.o 

2,189 

0.0 

0 . 0 

2,070 

0.0 

0 . 0 

3,262 

0.0 

0 . 0 

3,650 

0.0 

0.0 

3,937 

0.0 

0 . 0 

3,911 

0.0 

0 . 0 

3,416 

0.0 

0 . 0 

2,810 

0.0 

0 . 0 

2,106 

0.0 

0 . 0 

2,248 

0.0 

0.0 

II 

II 

II 

II 

11 

II 

II 

II 

11 

II 

It 

II 

II 

11 

II 

II 

II 

11 

II 

it 

11 

II 

11 

II 

II 

II 

n 

II 

i! 

II 

II 

33,868 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Through 

Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

244 

436 

581 

649* 

687 

723 

759 

796 

832 

870 

988 

1,200 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,241 

4,269 

6,458 

8,528 

11,790 

15,440 

19,377 

23,289 

26,704 

29,515 

31,620 

33,868 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


t>-71 





f 


400 AREA "L"-SHAPE HOUSES 
BASELINE 


I 





* Building Annual 

Energy by * 


* End 

Use and Fuel Type * 


Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

743 


74.32 

Cooling Energy 

Direct Expansion 


8,422 

28.74 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


1,252 

4.27 

Equipment 


1,914 

6.53 

System Miscellaneous 

Fans 


21,180 

72.29 

Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

1,200 

33,868 


Unit Cost 

$0,608 

$0,060 

$2,761 

Dollar Cost 

$729 

$2,032 

Site Energy (MBTU) 

120.0 

115.6 

235.5 

Source Energy (MBTU) 


0.0 

0.0 


p-72 












ASEAM3 Report: Monthly Energy Consumption 


Date: 01-19-1995 


400 AREA L SHAPE HOUSE 
INSULATE CRAWL SPACE 


Month 

Natural 

Gas 

(Therms) 

Oil 

(Gallons) 

Electricity 

(kwh) 

District 

Heating 

(MBTU) 

District 

Cooling 

(MBTU) 

Jan 

159 

0 

1,910 

0.0 

0.0 

Feb 

122 

0 

1,731 

0.0 

0.0 

Mar 

95 

0 

1,877 

0.0 

0.0 

Apr 

47 

0 

1,791 

0.0 

0.0 

May 

38 

0 

2,811 

0.0 

0.0 

Jun 

36 

0 

3,139 

0.0 

0.0 

Jul 

36 

0 

3,384 

0.0 

0.0 

Aug 

37 

0 

3,362 

0.0 

0.0 

Sep 

36 

0 

2,940 

0.0 

0.0 

Oct 

39 

0 

2,428 

0.0 

0.0 

Nov 

79 

0 

1,815 

0.0 

0.0 

Dec 

136 

0 

1,920 

0.0 

0.0 


n 

n 

n 

it 

ii 

it 

it 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

11 

11 

II 

11 

II 

II 

II 

II 

II 

ii 

n 

ti 

ii 

ii 

ii 

ii 

ii 

ii 

n 

ii 

n 

ii 

ii 

ii 

n 

n 

n 

II 

II 

II 

II 

11 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ann 

859 

0 

29,108 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

= - 

II 

il 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


II 

II 

II 

II 

II 

II 

II 

II 

II 

Jan 

159 

0 

1,910 

0.0 

0.0 

Feb 

281 

0 

3,641 

0.0 

0.0 

Mar 

376 

0 

5,519 

0.0 

0.0 

Apr 

423 

0 

7,310 

0.0 

0.0 

May 

461 

0 

10,120 

0.0 

0.0 

Jun 

497 

0 

13,260 

0.0 

0.0 

Jul 

533 

0 

16,644 

0.0 

0.0 

Aug 

570 

0 

20,005 

0.0 

0.0 

Sep 

606 

0 

22,946 

0.0 

0.0 

Oct 

644 

0 

25,373 

0.0 

0.0 

Nov 

723 

0 

27,188 

0.0 

0.0 

Dec 

859 

0 

29,108 

0.0 

0.0 
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400 AREA L SHAPE HOUSE 
INSULATE CRAWL SPACE 


* Building Annual Energy by * 
* End Use and Fuel Type * 

Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


403 40.30 

7,140 24.37 

456 45.64 

1,252 4.27 

1,914 6.53 

17,702 60.42 

1,100 3.75 


859 29,108 

$0,608 $0,060 

$522 $1,746 $2,269 

85.9 99.3 185.3 

0.0 0.0 
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ASEAM3 ECO Summary 


ECO Description 

400 AREA L SHAPE HOUSE 
INSULATE CRAWL SPACE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,200 

859 

340 

28.4 

Electricity 

kWh 

33,868 

29,108 

4,760 

14.1 

Gas 

Dollars 

729 

522 

207 

28.4 

Electricity 

Dollars 

2,032 

1,746 

286 

14.1 

Annual Totals 

Dollars 

2,761 

2,269 

492 

17.8 

Ga s 

MBTU 

119.953 

85.943 

34.010 

28.4 

Electricity 

MBTU 

115.592 

99.346 

16.246 

14.1 

Annual Totals 

MBTU 

235.545 

185.288 

50.257 

21.3 
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ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


replace^ " light^fixtures'with fluorescent TYPE 


Month 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Ann 


Natural 

Gas 

(Therms) 

247 

194 

151 

69 

38 
36 

36 

37 
36 

39 
120 
214 


Oil 

(Gallons) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Electricity 

(kwh) 

2.176 
1,969 
2,123 
2,006 

3.176 
3,558 
3,839 
3,813 
3,328 
2,732 
2,042 
2,182 


1,216 


32,944 


Year-to-Date Totals 


Totals 

Through 

Month 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 


Natural 

Gas 

(Therms) 


Oil 

(Gallons) 


Electricity 

(kwh) 


247 

441 

593 

662 

700 

735 

771 

808 

844 

883 

1,002 

1,216 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


2,176 

4,145 

6,268 

8,274 

11,450 

15,008 

18,847 

22,660 

25,988 

28,720 

30,762 

32,944 


District 

District 

Heating 

Cooling 

(MBTU) 

(MBTU) 

tl 

II 

II 

II 

II 

II 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0 . o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


11 

11 

11 

II 

II 

II 

II 

11 

II 

11 

11 

0.0 

0.0 

District 

District 

Heating 

Cooling 

(MBTU) 

(MBTU) 


II 

II 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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400 AREA "L"-SHAPE HOUSES 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 

760 76.00 

8,273 28.24 

456 45.64 

851 2.91 

1,914 6.53 

20,805 71.01 

1,100 3.75 

1,216 32,944 

$0,608 $0,060 

$739 $1,977 $2,716 

121.6 112.4 234.1 

0.0 0.0 
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ASEAM3 ECO Summary 


ECO Description 

400 AREA "L"-SHAPE HOUSES 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,200 

1,216 

-17 

-1.4 

Electricity 

kWh 

33,868 

32,944 

924 

2.7 

Gas 

Dollars 

729 

739 

-10 

-1.4 

Electricity 

Dollars 

2,032 

1,977 

55 

2.7 

Annual Totals 

Dollars 

2,761 

2,716 

45 

1.6 

Gas 

MBTU 

119.953 

121.634 

-1.681 

-1.4 

Electricity 

MBTU 

115.592 

112.438 

3.154 

2.7 

Annual Totals 

MBTU 

235.545 

234.072 

1.473 

0.6 






ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


400 AREA 'L'-SHAPE HOUSES 

INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 



Heating 

Cooling 


(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 


II 

II 

II 

II 

tl 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

11 

11 

11 

II 

II 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

ti 

ii 

ii 

ii 

n 

ii 

ii 

it 

n 

ii 

ii 

ii 


Jan 

198 

0 

1,831 

0.0 

0.0 

Feb 

153 

0 

1,666 

0.0 

0.0 

Mar 

117 

0 

1,825 

0.0 

0.0 

Apr 

58 

0 

1,768 

0.0 

0.0 

May 

38 

0 

3,104 

0.0 

0.0 

Jun 

36 

0 

3,558 

0.0 

0.0 

Jul 

36 

0 

3,866 

0.0 

0.0 

Aug 

37 

0 

3,834 

0.0 

0.0 

Sep 

36 

0 

3,297 

0.0 

0.0 

Oct 

39 

0 

2,598 

0.0 

0.0 

Nov 

91 

0 

1,771 

0.0 

0.0 

Dec 

168 

0 

1,846 

0.0 

0.0 

II 

II 

II 

II 

II 

II 

ii 

n 

ii 

n 

ii 

ii 

ii 

ii 

n 

n 

ii 

ii 

ii 

ii 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

11 

II 

It 

II 

II 

II 

It 

II 

II 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ann 

1,005 

0 

30,964 

0.0 

0.0 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

Jan 

198 

0 

1,831 

0.0 

0.0 

Feb 

351 

0 

3,497 

0.0 

0.0 

Mar 

467 

0 

5,322 

0.0 

0.0 

Apr 

525 

0 

7,090 

0.0 

0.0 

May 

563 

0 

10,195 

0.0 

0.0 

Jun 

599 

0 

13,753 

0.0 

0.0 

Jul 

635 

0 

17,619 

0.0 

0.0 

Aug 

671 

0 

21,452 

0.0 

0.0 

Sep 

707 

0 

24,749 

0.0 

0.0 

Oct 

74 6 

0 

27,347 

0.0 

0.0 

Nov 

837 

0 

29,118 

0.0 

0.0 

Dec 

1,005 

0 

30,964 

0.0 

0.0 





400 AREA 'L'-SHAPE HOUSES 

INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 


* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


549 54.85 

9,435 32.20 

456 45.64 

1,252 4.27 

1,914 6.53 

17,263 58.92 

1,100 3.75 

1,005 30,964 

$0,608 $0,060 

$611 $1,858 $2,469 

100.5 105.7 206.2 

0.0 0.0 


T)-S0 












ASEAM3 ECO Summary 


ECO Description 

400 AREA 'L'-SHAPE HOUSES 

INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,200 

1,005 

195 

16.2 

Electricity 

kWh 

33,868 

30,964 

2,904 

8.6 

Gas 

Dollars 

729 

611 

118 

16.2 

Electricity 

Dollars 

2,032 

1,858 

174 

8.6 

Annual Totals 

Dollars 

2,761 

2,469 

293 

10.6 

Gas 

MBTU 

119.953 

100.492 

19.461 

16.2 

Electricity 

MBTU 

115.592 

105.681 

9.911 

8.6 

Annual Totals 

MBTU 

235.545 

206.173 

29.372 

12.5 






ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


<[ 

j 
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400 AREA "L"-SHAPE HOUSES 
MULTIPLE ECO'S 



Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 



Heating 

Cooling 


(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 


II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

n 

ii 

ii 

ii 

it 

ii 

ii 

ii 

ii 

ii 

ii 

n 

n 

ii 

ii 

ii 

n 

ii 

it 

ii 

n 

n 

ii 

Jan 

127 

0 

1,330 

0.0 

0.0 

Feb 

97 

0 

1,212 

0.0 

0.0 

Mar 

76 

0 

1,325 

0.0 

0.0 

Apr 

41 

0 

1,284 

0.0 

0.0 

May 

35 

0 

2,209 

0.0 

0.0 

Jun 

33 

0 

2,524 

0.0 

0.0 

Jul 

34 

0 

2,738 

0.0 

0.0 

Aug 

34 

0 

2,716 

0.0 

0.0 

Sep 

33 

0 

2,342 

0.0 

0.0 

Oct 

36 

0 

1,859 

0.0 

0.0 

Nov 

63 

0 

1,287 

0.0 

0.0 

Dec 

109 

0 

1,340 

0.0 

0.0 


ii 

H 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ij 

II 

Ann 

719 

0 

22,166 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

=========== 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 




Jan 

127 

0 

1,330 

0.0 

0.0 

Feb 

224 

0 

2,541 

0.0 

0.0 

Mar 

300 

0 

3,866 

0.0 

0.0 

Apr 

341 

0 

5,150 

0.0 

0.0 

May 

377 

0 

7,359 

0.0 

0.0 

Jun 

410 

0 

9,884 

0.0 

0.0 

Jul 

444 

0 

12,622 

0.0 

0.0 

Aug 

478 

0 

15,338 

0.0 

0.0 

Sep 

511 

0 

17,680 

0.0 

0.0 

Oct 

548 

0 

19,539 

0.0 

0.0 

Nov 

610 

0 

20,826 

0.0 

0.0 

Dec 

719 

0 

22,166 

0.0 

0.0 





400 AREA "L"-SHAPE HOUSES 
MULTIPLE ECO'S 




* Building Annual Energy by * 
* End Use and Fuel Type * 

Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

I 

1 System Miscellaneous 
Fans 

Plant Miscellaneous 


293 


6,533 


426 


851 

1,914 


11,768 


29.33 


22.30 


42.60 


2.91 

6.53 


40.16 


DRYER 


1,100 3.75 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 
Source Energy (MBTU) 


719 

$0,608 

$437 

71.9 


22,166 

$0,060 

$1,330 

75.7 

0.0 


$1,767 

147.6 

0.0 


T>- S3 












ASEAM3 ECO Summary 


ECO Description 

40 0 AREA "L"-SHAPE HOUSES 
MULTIPLE ECO'S 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,200 

719 

480 

40.0 

Electricity 

kWh 

33,868 

22,166 

11,702 

34.6 

Gas 

Dollars 

729 

437 

292 

40.0 

Electricity 

Dollars 

2,032 

1,330 

702 

34.6 

Annual Totals 

Dollars 

2,761 

1,767 

994 

36.0 

Gas 

MBTU 

119.953 

71.935 

48.018 

40.0 

Electricity 

MBTU 

115.592 

75.653 

39.939 

34.6 

Annual Totals 

MBTU 

235.545 

147.589 

87.956 

37.3 




P-84 




ASEAM OUTPUTS 
RV 1600 AREA 

1. BASELINE 

2. INSTALL WHOLE HOUSEFANS AND 
PROGRAMMABLE THERMOSTATS 

3. REPLACE LIGHT FIXTURES 

4. MULTIPLE ECOs 


T>-85 



ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


RIVER VILLAGE 1600 AREA 
( 1 INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 

I 





Natural 

Oil 

Electricity 

District 

District 

Month 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 

Cooling 

(MBTU) 

II 

II 

tl 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

tl 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

n 

ii 

ii 

n 

ii 

ii 

it 

ii 

it 

ii 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Jan 

78 

0 

1,241 

0.0 

0.0 

Feb 

60 

0 

1,130 

0.0 

0.0 

Mar 

52 

0 

1,238 

0.0 

0.0 

Apr 

39 

0 

1,457 

0.0 

0.0 

May 

38 

0 

2,039 

0.0 

0.0 

Jun 

36 

0 

2,326 

0.0 

0.0 

Jul 

36 

0 

2,521 

0.0 

0.0 

Aug 

37 

0 

2,500 

0.0 

0.0 

Sep 

36 

0 

2,160 

0.0 

0.0 

Oct 

39 

0 

1,723 

0.0 

0.0 

Nov 

48 

0 

1,203 

0.0 

0.0 

Dec 

68 

0 

1,252 

0.0 

0.0 

II 

II 

II 

II 

II 

II 

II 

II 

II 

n 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

n 

n 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

IE 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

It 

11 

it 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ann 

565 

0 

20,791 

0.0 

0.0 


Year-to- 

Date Totals 





Totals 

Natural 

Oil 

Electricity 

District 

District 

Through 

Gas 



Heating 

Cooling 

Month 

(Therms) 

(Gallons) 

(kwh) 

(MBTU) 

(MBTU) 

SSSS-= 


II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ii 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 


Jan 

78 

0 

1,241 

0.0 

0.0 

Feb 

138 

0 

2,372 

0.0 

0.0 

Mar 

190 

0 

3,610 

0.0 

0.0 

Apr 

229 

0 

5,066 

0.0 

0.0 

May 

267 

0 

7,106 

0.0 

0.0 

Jun 

302 

0 

9,432 

0.0 

0.0 

Jul 

338 

0 

11,952 

0.0 

0.0 

Aug 

375 

0 

14,453 

0.0 

0.0 

Sep 

411 

0 

16,613 

0.0 

0.0 

Oct 

450 

0 

18,335 

0.0 

0.0 

Nov 

497 

0 

19,539 

0 . 0 

0.0 

Dec 

565 

0 

20,791 

0.0 

0.0 


V-8C9 



as 


RIVER VILLAGE 1600 AREA 

INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 


* Building Annual Energy by * 
* End Use and Fuel Type * 

Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 109 10.85 

Cooling Energy 

Direct Expansion 6,175 21.07 

Domestic Hot Water Energy 

Domestic HW Heater 456 45.64 

Building Miscellaneous 

Lights 1,095 3.74 

Equipment 1,914 6.53 

System Miscellaneous 

Fans 10,506 35.86 

Plant Miscellaneous 

DRYER 1,100 3.75 


Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 
Source Energy (MBTU) 


565 

$0,608 

$343 

56.5 


20,791 

$0,060 

$1,247 

71.0 

0.0 


$1,591 

127.4 

0.0 


P-87 













ASEAM3 ECO Summary 


ECO Description 

RIVER VILLAGE 1600 AREA 

INSTALL PROGRAMMABLE THERMOSTATS/NEW WHOLE HOUSE FANS 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

598 

565 

33 

5.5 

Electricity 

kWh 

24,586 

20,791 

3,795 

15.4 

Gas 

Dollars 

363 

343 

20 

5.5 

Electricity 

Dollars 

1,475 

1,247 

228 

15.4 

Annual Totals 

Dollars 

1,839 

1,591 

248 

13.5 

Gas 

MBTU 

59.795 

56.489 

3 . 306 

5.5 

Electricity 

MBTU 

83.912 

70.959 

12.953 

15.4 

Annual Totals 

MBTU 

143.708 

127.448 

16.260 

11.3 






ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


RIVER VILLAGE 1600 AREA 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 



Natural 

Oil 

Month 

Gas 



(Therms) 

(Gallons 




Jan 

87 

0 

Feb 

69 

0 

Mar 

57 

0 

Apr 

40 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

52 

0 

Dec 

75 

0 




Ann 

601 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 




1,512 

0.0 

0.0 

1,371 

0.0 

0.0 

1,493 

0.0 

0.0 

1,760 

0.0 

0.0 

2,248 

0.0 

0.0 

2,512 

0.0 

0.0 

2,708 

0.0 

0.0 

2,690 

0.0 

0.0 

2,352 

0.0 

0.0 

1,942 

0.0 

0.0 

1,446 

0.0 

0.0 

1,523 

0.0 

0.0 

============== 


= = = =: = = = = =: = 

23,556 

0.0 

0.0 


Year-to-Date Totals 




Totals 

Natural 

Oil 

Through 

Gas 


Month 

(Therms) 

(Gallons) 

Jan 

87 

0 

Feb 

156 

0 

Mar 

213 

0 

Apr 

253 

0 

May 

291 

0 

Jun 

327 

0 

Jul 

363 

0 

Aug 

400 

0 

Sep 

436 

0 

Oct 

474 

0 

Nov 

526 

0 

Dec 

601 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

n 

n 

ii 

n 

n 

ii 

ii 

n 

ii 

n 

ii 

ii 

ii 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

1,512 

0.0 

0.0 

2,883 

0.0 

0.0 

4,376 

0.0 

0.0 

6,136 

0.0 

0.0 

8,383 

0.0 

0.0 

10,896 

0.0 

0.0 

13,603 

0.0 

0.0 

16,293 

0.0 

0.0 

18,646 

0.0 

0.0 

20,588 

0.0 

0.0 

22,034 

0.0 

0.0 

23,556 

0.0 

0.0 






RIVER VILLAGE 1600 AREA 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


* Building Annual Energy by * 
* End Use and Fuel Type * 



Nat Gas 

Electric 

Site 


(THERMS) 

(KWH) 

(MBTU) 

Heating Energy 

Gas Furnace 

145 


14.49 

Cooling Energy 

Direct Expansion 


6,029 

20.58 

Domestic Hot Water Energy 

Domestic HW Heater 

456 


45.64 

Building Miscellaneous 

Lights 


695 

2.37 

Equipment 


1,914 

6.53 

System Miscellaneous 

? T-,_ 

' Fans 


13,818 

47.16 

■ i Plant Miscellaneous 

DRYER 


1,100 

3.75 

Consumption Totals 

601 

23,556 


Unit Cost 

$0,608 

$0,060 

$1,779 

Dollar Cost 

$366 

$1,413 

Site Energy (MBTU) 

60.1 

80.4 

140.5 

Source Energy (MBTU) 


0 . 0 

0 . 0 


V 


v-lo 













ASEAM3 ECO Summary 


ECO Description 

RIVER VILLAGE 1600 AREA 

REPLACE 3 LIGHT FIXTURES WITH FLUORESCENT TYPE 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

598 

601 

-3 

-0.6 

Electricity 

kWh 

24,586 

23,556 

1,030 

4.2 

Gas 

Dollars 

363 

366 

-2 

-0.6 

Electricity 

Dollars 

1,475 

1,413 

62 

4.2 

Annual Totals 

Dollars 

1,839 

1,779 

60 

3.3 

Gas 

MBTU 

59.795 

60.129 

-0.334 

-0.6 

Electricity 

MBTU 

83.912 

80.398 

3.515 

4.2 

Annual Totals 

MBTU 

143.708 

140.526 

3.181 

2.2 




V-Q I 





r 




ASEAM3 Report: Monthly Energy Consumption 


Date: 12-28-1994 


RIVER VILLAGE 1600 AREA 
MULTIPLE ECO'S 



Natural 

Oil 

Month 

Gas 



(Therms) (Gallons) 
Jan 81 0 


Feb 

62 

0 

Mar 

53 

0 

Apr 

39 

0 

May 

38 

0 

Jun 

36 

0 

Jul 

36 

0 

Aug 

37 

0 

Sep 

36 

0 

Oct 

39 

0 

Nov 

48 

0 

Dec 

69 

0 


ii 

it 

ii 

ii 

ii 

n 

ii 

n 

n 

ii 

it 

II 

II 

11 

11 

II 

II 

II 

II 

II 

II 

II 

Ann 

573 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

Ii 

II 

11 

II 

II 

II 

II 

II 

II 

II 

1,179 

0.0 

0.0 

1,074 

0.0 

0.0 

1,176 

0.0 

0.0 

1,388 

0.0 

0.0 

1,953 

0.0 

0.0 

2,232 

0.0 

0.0 

2,421 

0.0 

0.0 

2,401 

0.0 

0.0 

2,071 

0.0 

0.0 

1,646 

0.0 

0.0 

1,143 

0.0 

0.0 

1,190 

0.0 

0.0 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 


19,875 

0.0 

0.0 


Year-to-Date Totals 


Totals 

Natural 

Oil 

Through 

Gas 

(Gallons) 

Month 

(Therms) 

II 

II 

II 

II 

II 

II 

II 

II 



Jan 

81 

0 

Feb 

143 

0 

Mar 

196 

0 

Apr 

235 

0 

May 

273 

0 

Jun 

308 

0 

Jul 

344 

0 

Aug 

381 

0 

Sep 

417 

0 

Oct 

456 

0 

Nov 

504 

0 

Dec 

573 

0 


Electricity 

District 

District 


Heating 

Cooling 

(kwh) 

(MBTU) 

(MBTU) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

it 

II 

II 

II 

II 

II 

11 

1,179 

0.0 

0.0 

2,253 

0.0 

0.0 

3,429 

0.0 

0.0 

4,818 

0.0 

0.0 

6,771 

0.0 

0.0 

9,003 

0.0 

0.0 

11,424 

0.0 

0.0 

13,825 

0.0 

0.0 

15,896 

0.0 

0.0 

17,542 

0.0 

0.0 

18,685 

0.0 

0.0 

19,875 

0.0 

0.0 
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RIVER VILLAGE 1600 AREA 
MULTIPLE ECO'S 




* Building Annual Energy by * 
* End Use and Fuel Type * 


Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


116 11.63 

5,991 20.45 

456 45.64 

695 2.37 

1,914 6.53 

10,175 . ' 34.73 

1,100 3.75 


573 19,875 

$0,608 $0,060 

$348 $1,192 $1,541 

57.3 67.8 125.1 

0.0 0.0 
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ASEAM3 ECO Summary 




ECO Description 

RIVER VILLAGE 1600 AREA 
MULTIPLE ECO'S 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

598 

573 

25 

4.2 

Electricity 

kWh 

24,586 

19,875 

4,712 

19.2 

Gas 

Dollars 

363 

348 

15 

4.2 

Electricity 

Dollars 

1,475 

1,192 

283 

19.2 

Annual Totals 

Dollars 

1,839 

1,541 

298 

16.2 

Gas 

MBTU 

59.795 

57.266 

2.529 

4.2 

Electricity 

MBTU 

83.912 

67.832 

16.080 

19.2 

Annual Totals 

MBTU 

143.708 

125.098 

18.609 

12.9 


D-94 




Appendix E 
BLCC Input Data 
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BLCC Input Data 

Gerber Village 100 Area 
No Basement 


E-l 



1998 

-0.37 

2.20 

1999 

0.46 

2.60 

2000 

0.39 

2.89 

2001 

-0.27 

3.06 

2002 

-0.07 

3.30 

2003 

0.15 

2.96 

2004 

-0.12 

2.10 

2005 

-0.34 

1.45 

2006 

-0.29 

1.20 

2007 

-0.15 

1.33 

2008 

-0.29 

0.59 

2009 

-0.32 

0.22 

2010 

0.00 

1.23 

2011 

0.07 

1.79 

2012 

0.05 

1.83 

2013 

0.05 

1.80 

2014 

0.07 

1.77 







* NIST BLCC4.0 INPUT DATA LISTING * 


FILE NAME: GV1ABASE 

FILE LAST MODIFIED ON 12-27-1994/16:40:20 
PROJECT ALTERNATIVE: GVIOO-NO BST 

COMMENT: GERBER VILLATE 100-NO BASEMENT: BASELINE 
GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 
SERVICE DATE: JAN 1995 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 0 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 0 

No non-annually-recurring OM&R costs reported. 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES = 2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 0.00% 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($) : 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 

1995 

1996 

1997 

1998 

1999 

2000 
2001 
2002 


TYPE 1 

TYPE 2 

Electricity 

Natural Gas 

46479 

1346 

kWh 

Therm 

0.060 

0.608 

0.00 

0.00 

Modified DOE 

Modified DOE 

-0.34 

1.64 

-0.31 

1.13 

-0.34 

1.68 

-0.37 

2.20 

0.46 

2.60 

0.39 

2.89 

-0.27 

3.06 

-0.07 

3.30 


E"4 







2003 

0.15 

2.96 

2004 

-0.12 

2.10 

2005 

“0.34 

1.45 

2006 

“0.29 

1.20 

2007 

-0.15 

1.33 

2008 

-0.29 

0.59 

2009 

-0.32 

0.22 

2010 

0.00 

1.23 

2011 

0.07 

1.79 

2012 

0.05 

1.83 

2013 

0.05 

1.80 

2014 

0.07 

1.77 





BLCC Input Data 

Gerber Village 100 Area 
with Basement 



* NISTBLCC 4.0 INPUT DATA LI S^T I 


FILE NAME: GV1BBASE 

FILE LAST MODIFIED ON 12-28-1994/09:05:53 

PROJECT ALTERNATIVE: GV100 W/BSMT 

COMMENT: GERBER VILLAGE 100 AREA W/ BASEMENT 

GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 

SERVICE DATE: JAN 1995 . . 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 

DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 0 

EXPECTED ASSET LIFE (YRS/MTHS) 2 °/° c 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 

NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 
ANNUAL RECUR OM&R COST ($) : 0 

No non-annually-recurring OM&R costs reported. 
ENERGY COST DATA: 


NUMBER OF ENERGY TYPES = 2 r ,„^„ n , 0yt 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 0.00-s 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 


TYPE 1 TYPE 2 

Electricity Natural Gas 
43471 1318 

kWh Therm 

0.060 0.608 

0.00 0.00 

Modified DOE Modified DOE 


1995 -0.34 1.64 

1996 -0.31 1.13 

1997 -0.34 1.68 

1998 -0.37 2.20 

1999 0.46 2.60 

2000 0.39 2.89 

2001 -0.27 3.06 

2002 -0.07 3.30 







2003 0.15 2.96 

2004 -0.12 2.10 

2005 -0.34 1-45 

2006 -0.29 1.20 

2007 -0.15 1-33 

2008 -0.29 0.59 

2009 -0.32 0- 22 

2010 0.00 1-23 

2011 0.07 1-79 

2012 0.05 1-83 

2013 0.05 1-80 

2014 0.07 1-77 



* NISTBLCC 4.0 INPUT DATA LISTING 


FILE NAME: GBMULECO 

FILE LAST MODIFIED ON 12-28-1994/09:08:49 
PROJECT ALTERNATIVE: GB/MULTIECOS 

COMMENT: GERBER VILLAGE 100 AREA W/ BSMT: MULTIPLE ECO'S 
GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 
SERVICE DATE: JAN 1995 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 4,926 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 0 

NON-AN RECURRING OM&R COSTS (YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $) 
Y/M COST 
5/0 25 

10/0 25 

15/0 25 

20/0 25 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES = 2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 0.00% 


TYPE 1 TYPE 2 

ENERGY TYPE: Electricity Natural Gas 

BASE ANNUAL CONSUMPTION: 26448 701 

UNITS: kWh Therm 

PRICE PER UNIT ($): 0.060 0.608 

ANNUAL DEMAND CHARGE ($): 0.00 0.00 

ESCALATION RATE METHOD: Modified DOE Modified DOE 

1995 -0.34 1.64 

1996 -0.31 1.13 

1997 -0.34 1.68 









1998 

-0.37 

2.20 

1999 

0.46 

2.60 

2000 

0.39 

2.89 

2001 

-0.27 

3.06 

2002 

-0.07 

3.30 

2003 

0.15 

2.96 

2004 

-0.12 

2.10 

2005 

-0.34 

1.45 

2006 

-0.29 

1.20 

2007 

-0.15 

1.33 

2008 

-0.29 

0.59 

2009 

-0.32 

0.22 

2010 

0.00 

1.23 

2011 

0.07 

1.79 

2012 

0.05 

1.83 

2013 

0.05 

1.80 

2014 

0.07 

1.77 


6-10 



BLCC Input Data 


166-171 Area 




* NISTBLCC 4.0 INPUT DATA LISTING * 


FILE NAME: 166BASE 

FILE LAST MODIFIED ON 12-28-1994/12:51:16 
PROJECT ALTERNATIVE: 166-171 BASE 
COMMENT: 166-171 AREA DUPLEX UNITS: BASE 

GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 
SERVICE DATE: JAN 1995 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 


CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 0 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 0 

No non-annually-recurring OM&R costs reported. 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES =2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 0.00% 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 

1995 

1996 

1997 

1998 

1999 

2000 
2001 
2002 


TYPE 1 

TYPE 2 

Electricity 

Natural Gas 

38214 

907 

kWh 

Therm 

0.060 

0.608 

0.00 

0.00 

Modified DOE 

Modified DOE 

-0.34 

1.64 

-0.31 

1.13 

-0.34 

1.68 

-0.37 

2.20 

0.46 

2.60 

0.39 

2.89 

-0.27 

3.06 

-0.07 

3.30 
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2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 
2011 
2012 

2013 

2014 


0.15 

- 0.12 

-0.34 

-0.29 

-0.15 

-0.29 

-0.32 

0.00 

0.07 

0.05 

0.05 

0.07 


2.96 

2.10 

1.45 

1.20 

1.33 

0.59 

0.22 

1.23 

1.79 
1.83 

1.80 
1.77 




* NIST 


B L C C 4.0 INPUT DATA LISTI 


FILE NAME: 66MULECO 

FILE LAST MODIFIED ON 01-19-1995/14:12:51 
PROJECT ALTERNATIVE: 166 MULTIECO 

COMMENT: 166-171 AREA DUPLEX UNITS: MULTIPLE ECO'S 
GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis- -Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 
SERVICE DATE: JAN 1995 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation 
DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 
EXPECTED ASSET LIFE (YRS/MTHS) 
RESALE VALUE FACTOR 
NUMBER OF REPLACEMENTS 

NO REPLACEMENTS 


4,786 

20/0 

0 . 00 % 

0 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 

ANNUAL RECUR OM&R COST ($): 0 

NON-AN RECURRING OM&R COSTS (YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $) 

Y/M COST 
5/0 25 

10/0 25 

15/0 25 

20/0 25 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES =2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 


0 . 00 % 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 


TYPE 1 TYPE 2 

Electricity Natural Gas 
26620 644 

kWh Therm 

0.060 0.608 

0.00 0.00 

Modified DOE Modified DOE 


1995 -0.34 1-64 

1996 -0.31 1-13 

1997 -0.34 1.68 

1998 -0.37 2.20 


E-14 







1999 

0 

2000 

0 

2001 

-0 

2002 

-0 

2003 

0 

2004 

-0 

2005 

-0 

2006 

-0 

2007 

-0 

2008 

-0 

2009 

-0 

2010 

0 

2011 

0 

2012 

0 

2013 

0 

2014 

0 


46 

2.60 

39 

2.89 

27 

3.06 

07 

3.30 

15 

2.96 

12 

2.10 

34 

1.45 

29 

1.20 

15 

1.33 

29 

0.59 

32 

0.22 

00 

1.23 

07 

1.79 

05 

1.83 

05 

1.80 

07 

1.77 
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BLCC Input Data 
400 Area T' Shape 


5 " \(& 



( 




* NISTBLCC 4.0 INPUT DATA LISTING 


FILE NAME: 40OTBASE 

FILE LAST MODIFIED ON 12-28-1994/11:49:19 
PROJECT ALTERNATIVE: 400 'T'SHAPE 
COMMENT: 400 AREA 'T' SHAPE HOUSES 

GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 
SERVICE DATE: JAN 1995 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 0 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 0 

No non-annually-recurring OM&R costs reported. 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES = 2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 0.00% 



TYPE 1 

TYPE 2 

ENERGY TYPE: 

Electricity 

Natural Gas 

BASE ANNUAL CONSUMPTION: 

32587 

1039 

UNITS: 

kWh 

Therm 

PRICE PER UNIT ($): 

0.060 

0.608 

ANNUAL DEMAND CHARGE ($): 

0.00 

0.00 

ESCALATION RATE METHOD: 

Modified DOE 

Modified DOE 

1995 

-0.34 

1.64 

1996 

-0.31 

1.13 

1997 

-0.34 

1.68 

1998 

-0.37 

2.20 

1999 

0.46 

2.60 

2000 

0.39 

2.89 

2001 

-0.27 

3.06 

2002 

-0.07 

3.30 


EH7 







2003 

0 

2004 

-0 

2005 

-0 

2006 

-0 

2007 

‘0 

2008 

-0 

2009 

-0 

2010 

0 

2011 

0 

2012 

0 

2013 

0 

2014 

0 


15 

2 

. 96 

12 

2 

.10 

34 

1 . 

.45 

29 

1 , 

.20 

15 

1 , 

.33 

29 

0, 

.59 

32 

0, 

.22 

00 

1 , 

.23 

07 

1 , 

.79 

05 

1 , 

.83 

05 

1 , 

.80 

07 

1 , 

.77 



* NIST 


B L C C 4.0 INPUT DATA LISTIN + + + + * 


FILE NAME: 4TMULECO 

FILE LAST MODIFIED ON 01-23-1995/14:12:04 
PROJECT ALTERNATIVE: 4T/MULTI.ECO 

COMMENT: 400 AREA 'T'SHAPE HOUSES: MULTIPLE ECO'S 
GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 

SERVICE DATE: JAN 1995 . . 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 

DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 1,669 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 0 

NON-AN RECURRING OM&R COSTS (YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $ 
Y/M COST 
5/0 25 

10/0 25 

15/0 25 

20/0 25 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES = 2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial # 

Underlying gen. inflation rate used with DOE rates: 0.00-s 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 

1995 

1996 

1997 


TYPE 1 
Electricity 
26418 
kWh 
0.060 
0.00 


TYPE 2 
Natural Gas 
951 
Therm 
0.608 
0.00 


Modified DOE Modified DOE 


-0.34 

-0.31 

-0.34 


1.64 

1.13 

1.68 


S-\°i 







1998 -0.37 2.20 

1999 0.46 2.60 

2000 0.39 2.89 

2001 -0.27 3.06 

2002 -0.07 3.30 

2003 0.15 2.96 

2004 -0.12 2.10 

2005 -0.34 1-45 

2006 -0.29 1-20 

2007 -0.15 1-33 

2008 -0.29 0.59 

2009 -0.32 0.22 

2010 0.00 1-23 

2011 0.07 1.79 

2012 0.05 1-83 

2013 0.05 1.80 

2014 0.07 1.77 
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BLCC Input Data 


400 Area 'L' Shape 



j 


r 




V 


ua.a.4, + + **************************** 

**************************************** DATA listing 

* NISTBLCC 4 • 0 ******************************************** 

**************************************** 

FILE NAME: 400 LBASE i 994 / 11 •SO•41 

FILE LAST MODIFIED ON 12-28-199 /II. ' 

PROJECT ALTERNATIVE: 400 L SHA E 

COMMENT: 400 AREA 'L SHAPE HOUS S 

GENERAL DATA: 

ANALYSIS TYPE: F e d eral " gg® rgY ConserVatl ° n Pr °^ 

BASE DATE FOR LCC ANALYSIS: JAN 1995 
STODY PERIOD: 20 YEARS, 0 MONTHS 

DISCOUNTED : INTEREST 9 RATES are Real (exclusive of general Inflation) 

Escalati°Eates 3 do*not include general inflation 

CAPITAL ASSET COST DATA: 

INITIAL COST (BASE YEAR $) 

EXPECTED ASSET LIFE (YRS/MTHS) 

RESALE VALUE FACTOR 
NUMBER OF REPLACEMENTS 

NO REPLACEMENTS 


0 

20/0 

0 . 00 ? 

0 


OPERATING, MAINTENANCE, AND REPAIRCOST_DATA: 
ANNUAL RECUR OM&R COST ($): 0 

No non-annually-recurring OM&R costs reported. 


ENERGY COST DATA: 


NUMBER OF ENERGY TYPES 2 _. _ _ — 3TT10 . PNPOST94 

DOE energy price escalation rates filename: ENCOST94 

DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial rates: 

Underlying gen. inflation rate use 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 


TYPE 1 TYPE 2 

Electricity Natural Gas 
33868 1200 

kWh Therm 

0.060 0.608 

0.00 °- 00 

Modified DOE Modified DOE 


0 . 00 % 


1995 

-0.34 

1996 

-0.31 

1997 

-0.34 

1998 

-0.37 

1999 

0.46 

2000 

0.39 

2001 

-0.27 

2002 

-0.07 


1.64 

1.13 

1.68 

2.20 

2.60 

2.89 

3.06 

3.30 


E -VL 






2003 

0.15 

2.96 

2004 

-0.12 

2.10 

2005 

-0.34 

1.45 

2006 

-0.29 

1.20 

2007 

-0.15 

1.33 

2008 

-0.29 

0.59 

2009 

-0.32 

0.22 

2010 

0.00 

1.23 

2011 

0.07 

1.79 

2012 

0.05 

1.83 

2013 

0.05 

1.80 

2014 

0.07 

1.77 




E-23 
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* * * * 
* 


I N G 


******* 

* 


FILE NAME: 4LMULECO 

FILE LAST MODIFIED ON 01-23-1995/14:15:22 
PROJECT ALTERNATIVE: 4L/MULTI.ECO 

COMMENT: 400 AREA 'L'SHAPE HOUSES: MULTIPLE ECO S 
GENERAL DATA: 

ANALYSIS TYPE: Federal Analysis- -Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 

SERVICE DATE: JAN 1995 . „ ,_ • > 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 

DISCOUNT RATE: 3.1% , 

Escalation rates do not include general inflation 

CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 
EXPECTED ASSET LIFE (YRS/MTHS) 
RESALE VALUE FACTOR 
NUMBER OF REPLACEMENTS 

NO REPLACEMENTS 


3,365 
20/0 
0 . 00 % 
0 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 


NON-AN RECURRING OM&R COSTS 
Y/M COST 
5/0 25 

10/0 25 

15/0 25 

20/0 25 


(YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $) 


ENERGY COST DATA: 


NUMBER OF ENERGY TYPES =2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 


0 . 00 % 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 

1995 

1996 

1997 

1998 


TYPE 1 

TYPE 2 

Electricity 

Natural Gas 

22166 

719 

kWh 

Therm 

0.060 

0.608 

0.00 

0.00 

Modified DOE 

Modified DOE 

-0.34 

1.64 

-0.31 

1.13 

-0.34 

1.68 

-0.37 

2.20 


E-24 







1999 

0.46 

2.60 

2000 

0.39 

2.89 

2001 

-0.27 

3.06 

2002 

-0.07 

3.30 

2003 

0.15 

2.96 

2004 

-0.12 

2.10 

2005 

-0.34 

1.45 

2006 

-0.29 

1.20 

2007 

-0.15 

1.33 

2008 

-0.29 

0.59 

2009 

-0.32 

0.22 

2010 

0.00 

1.23 

2011 

0.07 

1.79 

2012 

0.05 

1.83 

2013 

0.05 

1.80 

2014 

0.07 

1.77 
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BLCC Input Data 
River Village 1600 Area 




* NISTBLCC 4.0 INPUT DATA LISTING + ^ + * 


FILE NAME: RVFANPT 

FILE LAST MODIFIED ON 12-28-1994/13:23:51 
PROJECT ALTERNATIVE: RV-FAN/TSTAT 

COMMENT: RV1600 AREA:WHOLE HOUSE FANS AND PROGRAM. T'STATS 
GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 

SERVICE DATE: JAN 1995 . 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 1,269 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 0 

NON-AN RECURRING OM&R COSTS (YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $) 
Y/M COST 
5/0 25 

10/0 25 

15/0 25 

20/0 25 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES =2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 0.00-s 


TYPE 1 TYPE 2 

ENERGY TYPE: Electricity Natural Gas 

BASE ANNUAL CONSUMPTION: 20791 565 

UNITS: kWh Therm 

PRICE PER UNIT ($): 0.060 0.608 

ANNUAL DEMAND CHARGE ($): 0.00 0.00 

ESCALATION RATE METHOD: Modified DOE Modified DOE 

1995 -0.34 1.64 

1996 -0.31 1-13 

1997 -0.34 1.68 










1998 -0.37 2.20 

1999 0.46 2.60 

2000 0.39 2.89 

2001 -0.27 3.06 

2002 -0.07 3.30 

2003 0.15 2.96 

2004 -0.12 2.10 

2005 -0.34 1-45 

2006 -0.29 1-20 

2007 -0.15 1-33 

2008 -0.29 0-59 

2009 -0.32 0.22 

2010 0.00 1.23 

2011 0.07 1-79 

2012 0.05 1-83 

2013 0.05 1-80 

2014 0.07 1.77 
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* NIST BLCC4.0 INPUT DATA LISTING 




FILE NAME: RVFLUOLT 

FILE LAST MODIFIED ON 12-28-1994/13:26:30 
PROJECT ALTERNATIVE: RV FLUOLIGHT 

COMMENT: RIVER VILLAGE 1600 AREA:REPLACE 3 LIGHT FIXTURES 


GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1995 
STUDY PERIOD: 20 YEARS, 0 MONTHS 

SERVICE DATE: JAN 1995 . 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 3.1% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 353 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 

NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 


ANNUAL RECUR OM&R COST ($): 0 

No non-annually-recurring OM&R costs reported. 
ENERGY COST DATA: 


NUMBER OF ENERGY TYPES = 2 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Commercial 

Underlying gen. inflation rate used with DOE rates: 0.00% 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 

1995 

1996 

1997 

1998 

1999 

2000 
2001 
2002 


TYPE 1 TYPE 2 

Electricity Natural Gas 
23556 601 

kWh Therm 

0.060 0.608 

0.00 0.00 

Modified DOE Modified DOE 

-0.34 1.64 

-0.31 1.13 

-0.34 1.68 

-0.37 2.20 

0.46 2.60 

0.39 2.89 

-0.27 3.06 

-0.07 3.30 


* 









2003 

0.15 

2.96 

2004 

-0.12 

2.10 

2005 

-0.34 

1.45 

2006 

-0.29 

1.20 

2007 

-0.15 

1.33 

2008 

-0.29 

0.59 

2009 

-0.32 

0.22 

2010 

0.00 

1.23 

2011 

0.07 

1.79 

2012 

0.05 

1.83 

2013 

0.05 

1.80 

2014 

0.07 

1.77 
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Appendix F 


BLCC Output 



BLCC Comparative Analysis - GV1A 
Gerber Village 100 Area 
(No Basement) 
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BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 




BASE CASE: GVIOO-NO BST 
ALTERNATIVE: GA/MULTI-ECO 

PRINCIPAL STUDY PARAMETERS: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1995 THROUGH DEC 2014) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: GV1ABASE.LCC 

ALTERNATIVE LCC FILE: GAMULECO.LCC 

COMPARISON OF PRESENT-VALUE COSTS 


INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

BASE CASE: 
GVIOO-NO BST 

ALTERNATIVE: 
GA/MULTI-ECO 

SAVINGS 
FROM ALT. 

$0 

$6,145 

-$6,145 

SUBTOTAL 

FUTURE COST ITEMS: 

ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY EXPENDITURES 

$0 

$0 

$55,235 

$6,145 

$69 

$32,329 

-$6,145 

-$6 9 
$22,906 

SUBTOTAL 

$55,235 

$32,398 

$22,837 

TOTAL P.V. LIFE-CYCLE COST 

$55,235 

$38,543 

$16,692 


NET SAVINGS FROM ALTERNATIVE GA/MULTI-ECO COMPARED TO ALTERNATIVE GVIOO-NO BST 


Net Savings = P.V. of non-investment savings $22,837 

Increased total investment $6,145 


Net Savings: $16,692 


Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE GA/MULTI-ECO COMPARED TO ALTERNATIVE GVIOO-NO BST 


P.V. of non-investment savings 

SIR = ---= 3.72 

Increased total investment 


ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE GA/MULTI-ECO COMPARED TO ALTERNATIVE GVIOO-NO BST 
(Reinvestment rate = 3.10%; Study period = 20 years) 
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AIRR 


10.09 


ESTIMATED YEARS TO PAYBACK 

Simple Payback occurs in year 5 
Discounted Payback occurs in year 5 


Energy 

type 


Electricity 
Natural Gas 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- 

Base Case Alternative 


kWh 46,479 27,774 

Therm 1,346 742 


f 
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Energy 

Savings 


18,705 

604 






BLCC Comparative Analysis - GV1B 
Gerber Village 100 Area 
(With Basement) 
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BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: GV100 W/BSMT 
ALTERNATIVE: GB/MULTIECOS 

PRINCIPAL STUDY PARAMETERS: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1995 THROUGH DEC 2014) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: GV1BBASE.LCC 

ALTERNATIVE LCC FILE: GBMULECO.LCC 

COMPARISON OF PRESENT-VALUE COSTS 


INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

BASE CASE: 
GV100 W/BSMT 

ALTERNATIVE: 

GB/MULTIECOS 

SAVINGS 
FROM ALT. 

$0 

$4,926 

-$4,926 

SUBTOTAL 

FUTURE COST ITEMS: 

ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY EXPENDITURES 

$0 

$0 

$52,303 

$4,926 

$69 

$30,725 

-$4,926 

-$69 

$21,578 

SUBTOTAL 

$52,303 

$30,794 

$21,509 

TOTAL P.V. LIFE-CYCLE COST 

$52,303 

$35,720 

$16,583 


NET SAVINGS FROM ALTERNATIVE GB/MULTIECOS COMPARED TO ALTERNATIVE GV100 W/BSMT 


Net Savings 


P.V. of non-investment savings $21,509 

Increased total investment $4,926 


Net Savings: $16,583 


Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE GB/MULTIECOS COMPARED TO ALTERNATIVE GV100 W/BSMT 


P.V. of non- investment savings 

SIR = --= 4 - 37 

Increased total investment 


ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE GB/MULTIECOS COMPARED TO ALTERNATIVE GV100 W/BSMT 
(Reinvestment rate = 3.10%; Study period = 20 years) 


AIRR = 10.99 


















ESTIMATED YEARS TO PAYBACK 


Energy- 

type 


Electricity 
Natural Gas 


Simple Payback occurs in year 4 
Discounted Payback occurs in year 4 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- Energy 

Base Case Alternative Savings 


kWh 43,471 26,448 17,023 

Therm 1,318 701 617 






BLCC Comparative Analysis - 166 

166-171 Area 
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BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: 166-171 BASE 
ALTERNATIVE: 166 MULTIECO 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1995 THROUGH DEC 2014) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: 166BASE.LCC 

ALTERNATIVE LCC FILE: 66MULECO.LCC 


COMPARISON OF PRESENT-VALUE COSTS 




BASE CASE: 
166-171 BASE 

ALTERNATIVE: 
166 MULTIECO 

SAVINGS 
FROM ALT. 

INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

$0 

$4,786 

-$4,786 

SUBTOTAL 

FUTURE COST ITEMS: 

ANNUAL AND NON-AN. RECURRING 
ENERGY EXPENDITURES 

COSTS 

$0 

$0 

$43,242 

$4,786 

$69 

$30,255 

-$4,786 

-$6 9 
$12,987 

SUBTOTAL 


$43,242 

$30,324 

$12,918 

TOTAL P.V. LIFE-CYCLE COST 


$43,242 

$35,110 

$8,132 

NET SAVINGS FROM ALTERNATIVE 

166 MULTIECO COMPARED 

TO ALTERNATIVE 

166-171 BASE 


Net Savinqs = P.V. of non-investment savings $12,918 

5 - increased total investment $4,786 


Net Savings: $8,132 


Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE 166 MULTIECO COMPARED TO ALTERNATIVE 166-171 BASE 


P.V. of non-investment savings 


Increased total investment 


ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE 166 MULTIECO COMPARED TO ALTERNATIVE 166-171 BASE 
(Reinvestment rate = 3.10%; Study period = 20 years) 
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AIRR 


8.35 


ESTIMATED YEARS TO PAYBACK 

Simple Payback occurs in year 6 
Discounted Payback occurs in year 7 


Energy 

type 


Electricity 
Natural Gas 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- 

Base Case Alternative 


kWh 38,214 26,620 

Therm 907 644 


Energy 

Savings 


11,594 

263 







BLCC Comparative Analysis - 400T 
400 Area "T" Shape 
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BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: 400 'T'SHAPE 
ALTERNATIVE: 4T/MULTI.ECO 

PRINCIPAL STUDY PARAMETERS: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1995 THROUGH DEC 2014) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: 400TBASE.LCC 

ALTERNATIVE LCC FILE: 4TMULECO.LCC 


COMPARISON OF PRESENT-VALUE COSTS 


INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

BASE CASE: 

400 'T'SHAPE 

ALTERNATIVE: 
4T/MULTI.ECO 

SAVINGS 
FROM ALT. 

$0 

$1,669 

-$1,669 

SUBTOTAL 

FUTURE COST ITEMS: 

ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY EXPENDITURES 

$0 

$0 

$39,762 

$1,669 

$69 

$33,416 

-$1,669 

- $6 9 
$6,346 

SUBTOTAL 

$39,762 

$33,486 

$6,276 

TOTAL P.V. LIFE-CYCLE COST 

$39,762 

$35,155 

$4,607 


NET SAVINGS FROM ALTERNATIVE 4T/MULTI.ECO COMPARED TO ALTERNATIVE 400 'T'SHAPE 


Net Savinas = P.V. of non-investment savings $6,276 

9 - Increased total investment $1,669 


Net Savings: $4,607 


Note: the SIR and AIRR computations include differential_initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE 4T/MULTI.ECO COMPARED TO ALTERNATIVE 400 'T'SHAPE 


SIR 


P.V. of non-investment savings 


Increased total investment 


3.76 


ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE 4T/MULTI.ECO COMPARED TO ALTERNATIVE 400 'T'SHAPE 
(Reinvestment rate = 3.10%; Study period = 20 years) 
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AIRR 


10.16 


ESTIMATED YEARS TO PAYBACK 

Simple Payback occurs in year 4 
Discounted Payback occurs in year 5 


Energy 

type 


Electricity 
Natural Gas 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- Energy 

Base Case 


kWh 32,587 

Therm 1,039 


Alternative Savings 


26,418 6,169 

951 88 
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BLCC Comparative Analysis - 400L 
400 Area "L" Shape 
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BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: 400 'L'SHAPE 
ALTERNATIVE: 4L/MULTI.ECO 

PRINCIPAL STUDY PARAMETERS: 


^j^LYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1995 THROUGH DEC 2014) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: 400LBASE.LCC 

ALTERNATIVE LCC FILE: 4LMULECO.LCC 

COMPARISON OF PRESENT-VALUE COSTS 


INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

BASE CASE: 

400 'L'SHAPE 

ALTERNATIVE: 
4L/MULTI.ECO 

SAVINGS 
FROM ALT. 

$0 

$3,365 

- $ 3,365 

SUBTOTAL 

FUTURE COST ITEMS: 

ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY EXPENDITURES 

$0 

$0 

$42,631 

$3,365 

$69 

$27,180 

-$3,365 

- $6 9 
$15,452 

SUBTOTAL 

$42,631 

$27,249 

$15,382 

TOTAL P.V. LIFE-CYCLE COST 

$42,631 

$30,614 

$12,017 


NET SAVINGS FROM ALTERNATIVE 4L/MULTI.ECO COMPARED TO ALTERNATIVE 400 'L'SHAPE 


Net Savings 


P.V. of non-investment savings $15,382 

Increased total investment $3,365 


Net Savings: $12,017 


Note: the SIR and AIRR computations include differential.initial costs, 
capital replacement costs, and resale value (if any) as investment costs 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE 4L/MULTI.ECO COMPARED TO ALTERNATIVE 400 'L'SHAPE 


SIR 


P.V. of non- investment savings 


Increased total investment 


4.57 


ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE 4L/MULTI.ECO COMPARED TO ALTERNATIVE 400 'L'SHAPE 
(Reinvestment rate = 3.10%; Study period = 20 years) 

AIRR = 11.24% 
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ESTIMATED YEARS TO PAYBACK 


Simple Payback occurs in year 4 
Discounted Payback occurs in year 4 


Energy 

type 


Electricity 
Natural Gas 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- 

Base Case Alternative 


kWh 

Therm 


33,868 

1,200 


22,166 

719 


Energy 

Savings 


11,702 

481 







BLCC Comparative Analysis - RV 16 
River Village 1600 Area 
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BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: RV 1600 AREA 
ALTERNATIVE: RV-FAN/TSTAT 

PRINCIPAL STUDY PARAMETERS: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1995 THROUGH DEC 2014) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: RV16BASE.LCC 

ALTERNATIVE LCC FILE: RVFANPT.LCC 


COMPARISON OF PRESENT-VALUE COSTS 



BASE CASE: 

ALTERNATIVE: 

SAVINGS 


RV 1600 AREA 

RV-FAN/TSTAT 

FROM ALT. 

INITIAL INVESTMENT numb/ : --- - ..... 

CASH REQUIREMENTS AS OF SERVICE DATE 

$0 

$1,269 

-$1,^69 

SUBTOTAL 

$0 

$1,269 

-$1,269 

FUTURE COST ITEMS: ^ 

ANNUAL AND NON-AN. RECURRING COSTS 

$0 

$69 

-bo ? 

ENERGY EXPENDITURES 

$27,978 

$24,304 

$3,674 

SUBTOTAL 

$27,978 

$24,374 

$3,605 

TOTAL P.V. LIFE-CYCLE COST 

$27,978 

$25,643 

$2,336 


NET SAVINGS FROM ALTERNATIVE RV-FAN/TSTAT COMPARED TO ALTERNATIVE RV 1600 AREA 


Net Savings = P.V. of non-investment savings $3,605 

Increased total investment $1,269 


Net Savings: $2,336 


Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE RV-FAN/TSTAT COMPARED TO ALTERNATIVE RV 1600 AREA 


P.V. of non- investment savings 

SIR -- 7 -- 2 - 84 

Increased total investment 


ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE RV-FAN/TSTAT COMPARED TO ALTERNATIVE RV 1600 AREA 
(Reinvestment rate = 3.10%; Study period = 20 years) 

AIRR = 8.62% 


P-17 

















ESTIMATED YEARS TO PAYBACK 


Energy 

type 


Electricity 
Natural Gas 


Simple Payback occurs in year 6 
Discounted Payback occurs in year 6 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- Energy 

Base Case Alternative Savings 


kWh 24,586 20,791 3,795 

Therm 598 565 33 
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BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: RV 1600 AREA 
ALTERNATIVE: RV FLUOLIGHT 

PRINCIPAL STUDY PARAMETERS: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1995 THROUGH DEC 2014) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: RV16BASE.LCC 

ALTERNATIVE LCC FILE: RVFLUOLT.LCC 


COMPARISON OF PRESENT-VALUE COSTS 


INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 

FUTURE COST ITEMS: 

ENERGY EXPENDITURES 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 


E CASE: 
1600 AREA 

ALTERNATIVE: 

RV FLUOLIGHT 

SAVINGS 
FROM ALT. 

$0 

$353 

-$353 

$0 

$353 

-$353 

$27,978 

$27,111 

$867 

$27,978 

$27,111 

$867 

$27,978 

$27,464 

$514 

' COMPARED 

TO ALTERNATIVE 

RV 1600 AREA 


Net Savings = P.V. of non-investment savings $867 

Increased total investment $353 


Net Savings: $514 


Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE RV FLUOLIGHT COMPARED TO ALTERNATIVE RV 1600 AREA 


P.V. of non-investment savings 


Increased total investment 


ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE RV FLUOLIGHT COMPARED TO ALTERNATIVE RV 1600 AREA 
(Reinvestment rate = 3.10%; Study period = 20 years) 


AIRR 


7.84% 


















ESTIMATED YEARS TO PAYBACK 


Energy- 

type 


Electricity 
Natural Gas 


Simple Payback occurs in year 6 
Discounted Payback occurs in year 7 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- Energy 

Base Case Alternative Savings 


kWh 24,586 23,556 1,030 

Therm 598 601 -3 
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Appendix G: 
Miscellaneo us Analyses 


ECOs Analyzed and Recommended 

1. Light Fixture Replacement 

2. Insulation of Domestic Water Heater 

ECOs Analyzed and Rejected : 

1. Basement wall insulation: 

Analyzed via ASEAM and BLCC. 

2. Attic fan installation: 

Energy consumptions from manual 
calculations are used in BLCC input. 



FT. BELVOIR - HOUSING ECO 


BASIS OF LIGHT FIXTURE REPLACEMENT AND RE-LAMPING ANALYSIS 

A. ASSUMPTIONS 

1. Life expectancy of incandescent light bulbs: 750 hrs. 
Life expectancy of fluorescent tubes: 7,500 hrs. 

2. Each light bulb/tube is ON for an average of 4.0 hrs/day, 
365 days/year (=1,460 hrs/year) 

3. Cost of electricity: $ 0.06/kWH 

4. A 32-watt (T-8) tube is equivalent to two 60-watt 
incandescent bulbs (approx. 800 lumins each) 

B. Energy Consumption Comparison (annual) 

1. Incandescent bulbs 

60 watts x 2 x 1,460 hrs/yr -r 1000 kW/watt = 175 kWh/yr 

2. Fluorescent tube 

32 watts x 1,460 hrs/yr e 1000 kW/watt = 47 kWh/yr 

3. Energy Savings : (175-47) kWh/yr = 128 kWh/yr/fixture 

C. First Cost of Each 1-Lamp Fluorescent Fixtures: 

Material $ 65.00 

Labor $ 40.00 


Total $105.00 

D. Maintenance/replacement Cost Comparison (annual) 

1. Incandescent bulbs (replaced every 6 months) 

a. Material $ 0.50 each bulb 

b. Labor 0 

2. Fluorescent tubes (replaced every 5 years) 

a. Material $ 3.00 each tube 

b. Labor 0 

3. Comparison of annual M/R costs (based on 3 fixtures per 

housing unit): _ „ _ , 

a. Incandescent $ (0.50x2x3) =$ 3.00/yr 

b. Fluorescent $ (3.00x3x0.2) =$ 1.80/yr 

E. Life Cycle Cost Analysis: See 'BLCC' printouts. 

F. Comments 

1. According to the Office of Housing, there is no cost of 
maintenance service calls involved in light bulb 
replacement, as it is typically done by the tenants. It 
is therefore assumed that replacement of fluorescent 





tubes will be done by the tenants, too. 

2. In the energy and life cycle cost analyses only 3 
existing fixtures per housing unit (all on first floor) 
are targeted for replacement, since it became obvious 
that any fixtures used less than 4 hours/day consistently 
would justify the cost of conversion. 

3. Re-lamping existing incandescent fixtures with 

fluorescent tubes is a proven high-return investment. 
Though not qualified as an ECIP project, it should be 
done wherever the conversion is feasible without 
replacing the fixture. 

4. According to GE, 40-watt "Cool-White" (T-12) fluorescent 

tubes, which are 40% cheaper than T-8, will be eliminated 
by 1995. T-12 tubes therefore are not considered for 

this study in all energy analysis. 
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ECO Analyzed and Rejected: 


1. Basement wall insulation: 

Analyzed via ASEAM and BLCC. 

2. Attic fan installation: 

Energy consumptions from manual calculations 
are used in BLCC input. 
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ASEAM3 Report: Monthly Energy Consumption 


Date: 06-15-1994 


GERBER VILLAGE 100 AREA WITH BASEMENT 
INSULATE BASEMENT WALLS 


Month 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 


Natural 

Oil 

Electricity 

District 

Gas 

(Therms) 

(Gallons) 

(kwh) 

Heating 

(MBTU) 


II 

II 

It 

II 

II 

II 

11 

II 

II 

li 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

247 

0 

2,847 

0.0 

188 

0 

2,568 

0.0 

143 

0 

2,767 

0.0 

73 

0 

2,620 

0.0 

38 

0 

4,187 

0.0 

36 

0 

4,695 

0.0 

36 

0 

5,070 

0.0 

37 

0 

5,035 

0.0 

36 

0 

4,389 

0.0 

39 

0 

3,596 

0.0 

121 

0 

2,672 

0.0 

214 

0 

2,860 

0.0 


Ann 1,206 


43,306 


0.0 


Year-to-Date Totals 


District 

Heating 

(MBTU) 


Totals 

Through 

Month 


Natural 

Gas 

(Therms) 


Oil 

(Gallons) 


Electricity 

(kwh) 


Jan 

247 

Feb 

434 

Mar 

577 

Apr 

650 

May 

688 

Jun 

724 

Jul 

760 

Aug 

796 

Sep 

832 

Oct 

871 

Nov 

992 

Dec 

1,206 


0 

2,847 

0.0 

0 

5,415 

0.0 

0 

8,183 

0.0 

0 

10,802 

0.0 

0 

14,989 

0.0 

0 

19,684 

0.0 

0 

24,754 

0.0 

0 

29,789 

0.0 

0 

34,178 

0.0 

0 

37,774 

0.0 

0 

40,446 

0.0 

0 

43,306 

0.0 


v 


District 

Cooling 

(MBTU) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


District 

Cooling 

(MBTU) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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GERBER VILLAGE 100 AREA WITH BASEMENT 
INSULATE BASEMENT WALLS 


* Building Annual Energy by * 
* End Use and Fuel Type * 

Nat Gas Electric Site 

(THERMS) (KWH) (MBTU) 


Heating Energy 

Gas Furnace 

Cooling Energy 

Direct Expansion 

Domestic Hot Water Energy 

Domestic HW Heater 

Building Miscellaneous 

Lights 

Equipment 

System Miscellaneous 
Fans 

Plant Miscellaneous 
DRYER 

Consumption Totals 
Unit Cost 
Dollar Cost 
Site Energy (MBTU) 

Source Energy (MBTU) 


750 74.96 

11,015 37.59 

456 45.64 

1,473 5.03 

1,914 6.53 

27,804 94.89 

1,100 3.75 

1,206 43,306 

$0,608 $0,060 

$733 $2,598 $3,331 

120.6 147.8 268.4 

0.0 0.0 












ASEAM3 ECO Summary 


ECO Description 

GERBER VILLAGE 100 AREA WITH BASEMENT 
INSULATE BASEMENT WALLS 


ECO Comparison with Base Case 


Energy 

Type 

Units 

Base 

Case 

ECO 

Case 

Savings 

Percent 

Savings 

Gas 

Therms 

1,229 

1,206 

23 

1.9 

Electricity 

kWh 

43,335 

43,306 

29 

0.1 

Gas 

Dollars 

747 

733 

14 

1.9 

Electricity 

Dollars 

2,600 

2,598 

2 

0.1 

Annual Totals 

Dollars 

3,347 

3,331 

16 

0.5 

Gas 

MBTU 

122.877 

120.598 

2.279 

1.9 

Electricity 

MBTU 

147.901 

147.803 

0.098 

0.1 

Annual Totals 

MBTU 

270.778 

268.402 

2.376 

0.9 





BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: GV WITH BSMT 
ALTERNATIVE: GV WITH BSMT 

PRINCIPAL STUDY PARAMETERS: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1994 THROUGH DEC 2013) 

DISCOUNT RATE: 3.1% Real (exclusive of general inflation) 

BASE CASE LCC FILE: GV1BBAS2.LCC 

ALTERNATIVE LCC FILE: GBBSMTIN.LCC 

COMPARISON OF PRESENT-VALUE COSTS 


INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 

FUTURE COST ITEMS: 

ENERGY EXPENDITURES 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 


NET SAVINGS FROM ALTERNATIVE GV WITH 


BASE CASE: 

GV WITH BSMT 

ALTERNATIVE: 

GV WITH BSMT 

SAVINGS 
FROM ALT. 

$0 

$482 

-$48; 

$0 

$482 

-$482 

$51,847 

$51,578 

$26? 

$51,847 

$51,578 

$ 2 6 S 

$51,847 

$52,060 

-$ 21 : 

BSMT COMPARED 

TO ALTERNATIVE 

GV WITH BSM1 


Net Savings = P.V. of non-investment savings $269 

Increased total investment $482 


Net Savings: -$213 


Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 


SAVINGS-TO-INVESTMENT RATIO (SIR) 

FOR ALTERNATIVE GV WITH BSMT COMPARED TO ALTERNATIVE GV WITH BSMT 


P.V. of non-investment savings 

SIR = - = 0.56 

Increased total investment 


•ADJUSTED INTERNAL RATE OF RETURN (AIRR) 

FOR ALTERNATIVE GV WITH BSMT COMPARED TO ALTERNATIVE GV WITH BSMT 
(Reinvestment rate = 3.10%; Study period = 20 years) 

AIRR = 0.13% 
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estimated years to payback 

s^ePay^c^verre.c^i^s^V^noa^^ 


Energy 

type 


Electricity 
Natural Gas 


energy SAVINGS SUMMARY 


Units 


kWh 

Therm 


---Annual Consumption--- 

Base Case Alterna_ 


43,335 

1,229 


43,306 
1,206 


Energy 

Savings 


29 

23 








Analysis: Attic Fan Installation 
*Based on River Village 


(jr •!& 



FT. BELVOIR HOUSING ECO 
BASIS OF ATTIC FAN ANALYSIS 


A. ASSUMPTIONS 

1. Maximum attic temperature in summer, without mechanical 
ventilation = 130 °F, room temperature = 75 °F 

2. Maximum attic temperature in summer, with mechanical 
ventilation = 100 °F, room temperature = 75 °F 

3. Attic fan power requirement = 40 watts 

4. Attic fan will operate whenever ambient temperature > 85 
°F (for approximately 584 hours/year*) 

5. Attic insulation U-value = 0.05 (R-19) 

6. Calculations performed for RIVER VILLAGE 1600 AREA 

7. Energy efficiency of air-conditioning system = 1.65 

kW/ton 

8. Use 600 full-load hours/year for energy consumption or 
air-conditioning system 

B. Cooling Load Calculations 

1. Heat gain without attic fan 

690 SF x 0.05 x (130-75) Btuh = 1,898 Btuh (=0.158 ton) 

2. Heat gain with attic fan 

690 SF x 0.05 x (100-75) Btuh = 863 Btuh (=0.072 ton) 

C. Energy Consumption Comparison 


1 . 

AC system 
0.158 ton 

without attic fan 
x 600 hrs/yr x 1.65 kW/ton = 

156 

kWh/yr 

2. 

AC system 
0.072 ton 

with attic fan 

x 600 hrs/yr x 1.65 kW/ton = 

71 

kWh/yr 


Attic fan: 

0.04 kW x 584 hrs/yr = 

23 

kWh/yr 



Total = 

94 

kWh/yr 


D. Life Cycle Cost Analysis 
See 'BLCC' printouts. 


(*)Source: TM 5-785 



BLCC 4.0: COMPARATIVE ECONOMIC ANALYSIS 


BASE CASE: RV 1600 AREA 
ALTERNATIVE: RV1600 ATFAN 

PRINCIPAL STUDY PARAMETERS: 


ANALYSIS TYPE: Federal Analysis --Energy Conservation Projects 
STUDY PERIOD: 20.00 YEARS (JAN 1994 THROUGH DEC 2013) 

DISCOUNT RATE: 4.0% Real (exclusive of general inflation) 

BASE CASE LCC FILE: RV1600.LCC 

ALTERNATIVE LCC FILE: RV16AFAN.LCC 

COMPARISON OF PRESENT-VALUE COSTS 


INITIAL INVESTMENT ITEM(S): 

CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 

FUTURE COST ITEMS: 

ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY EXPENDITURES 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 


SE. CASE: 
1600 AREA 

ALTERNATIVE: 
RV1600 ATFAN 

SAVINGS 
FROM ALT. 

$0 

$337 

-$33' 

$0 

$337 

- $ 3 3' 

$0 

$63 

- $6: 

$129 

$78 

$5: 

$129 

$140 

-$i: 

$129 

$477 

-$34f 


NET SAVINGS FROM ALTERNATIVE RV1600 ATFAN COMPARED TO ALTERNATIVE RV 1600 ARE/ 


Net Savings = P.V. of non-investment savings -$11 

Increased total investment $337 


Net Savings: -$348 


Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 


Can't compute meaningful SIR and AIRR for the Alternative Case because 
its incremental investment is positive and total savings are negative. 
This project alternative IS NOT cost effective. 
















ESTIMATED YEARS TO PAYBACK 


Energy 

type 


Simple Payback never reached during study period 
Discounted Payback never reached during study period 


ENERGY SAVINGS SUMMARY 

Units -Annual Consumption- Energy 

Base Case Alternative Savings 


Electricity 


kWh 


156 


94 


62 






******************* 

* NIST 

******************* 


******************************************************** 
B L C C 4.0 INPUT DATA LISTING 


******************************************************** 


FILE NAME: RV1600 

FILE LAST MODIFIED ON 02-15-1994/11:11:33 
PROJECT ALTERNATIVE: RV 1600 AREA 

COMMENT: RIVER VILLAGE 1600 AREA: NO ATTIC VENTILATION 
GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1994 
STUDY PERIOD: 20 YEARS, 0 MONTHS 
SERVICE DATE: JAN 1994 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 4.0% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 0 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 
ANNUAL RECUR OM&R COST ($): 0 

No non-annually-recurring OM&R costs reported. 
ENERGY COST DATA: 


NUMBER OF ENERGY TYPES =1 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Residential 

Underlying gen. inflation rate used with DOE rates: 0.00% 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($): 

ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 


TYPE 1 
Electricity 
156 
kWh 
0.060 
0.00 

DOE rates 


. 1994 

1995 

1996 

1997 

1998 

1999 

2000 
2001 


-0.04 
0.11 
0.11 
-0.60 
-0.62 
1.05 
0.87 
0.35 


G-io 







2002 

0.53 

2003 

0.59 

2004 

0.35 

2005 

-0.06 

2006 

-0.09 

2007 

0.04 

2008 

0.00 

2009 

-0.02 

2010 

0.15 

2011 

0.24 

2012 

0.24 

2013 

0.24 





♦ ♦♦★Hr********************************************************************** 


NIST BLCC 4.0 INPUT DATA LISTING 


r******** 




FILE NAME: RV16AFAN 

FILE LAST MODIFIED ON 02-15-1994/11:09:57 
PROJECT ALTERNATIVE: RV1600 ATFAN 

COMMENT: RIVER VILLAGE 1600 AREA: INSTALL ATTIC FAN 
GENERAL DATA: 


ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
BASE DATE FOR LCC ANALYSIS: JAN 1994 
STUDY PERIOD: 20 YEARS, 0 MONTHS 
SERVICE DATE: JAN 1994 

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation) 
DISCOUNT RATE: 4.0% 

Escalation rates do not include general inflation 
CAPITAL ASSET COST DATA: 


INITIAL COST (BASE YEAR $) 337 

EXPECTED ASSET LIFE (YRS/MTHS) 20/0 

RESALE VALUE FACTOR 0.00% 

NUMBER OF REPLACEMENTS 0 


NO REPLACEMENTS 


OPERATING, MAINTENANCE, AND REPAIR COST DATA: 

ANNUAL RECUR OM&R COST ($): 0 

NON-AN RECURRING OM&R COSTS (YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $) 
Y/M COST 
5/0 25 

10/0 25 

15/0 25 

20/0 25 

ENERGY COST DATA: 


NUMBER OF ENERGY TYPES = 1 

DOE energy price escalation rates filename: ENCOST94 
DOE region (state code): 3 (VA) 

DOE rate schedule type: Residential 

Underlying gen. inflation rate used with DOE rates: 0.00% 


ENERGY TYPE: 

BASE ANNUAL CONSUMPTION: 
UNITS: 

PRICE PER UNIT ($) : ' 
ANNUAL DEMAND CHARGE ($): 
ESCALATION RATE METHOD: 


TYPE 1 
Electricity 
94 

kWh 

0.060 

0.00 

DOE rates 


-0.04 

0.11 

0.11 


6 - 22 - 


1994 

1995 

1996 








1997 

-0.60 

1998 

-0.62 

1999 

1.05 

2000 

0.87 

2001 

0.35 

2002 

0.53 

2003 

0.59 

2004 

0.35 

2005 

-0.06 

2006 

-0.09 

2007 

0.04 

2008 

0.00 

2009 

-0.02 

2010 

0.15 

2011 

0.24 

2012 

0.24 

2013 

0.24 


(^-23 



Appendix H 
Cost Data 

• History of Utility Costs 

• Estimated Costs for ECOs 



Technical Note No. 420-41-1(Revision 1) 
21 January 1992 


V HlST foY Of UTILITY COSTS 

(foK 'life CXCLl 1 . 
ANALYSIS' AMD X B.CIP ) 


Installation: FORT BBLVOIR 


SALES RATE SUWARY 

to..: 10/1/93 


Current Rates for FY 94 


Currant Rates for FY 


Electric (5/KWh) 
Water (S/KGal) 


Nat Gas (S/Therm) 
Firm 


.0616 

1.3589 


Sewage (S/KSal) 2.4160 


.5637 


.0685 

2.4602 

3.8632 


.5955 


Interruptible ___ 

Refuse ($/CuYd) 3.3708 

LP Gas (J/Gal) ,7700 

• a^el on (S/Gal) .7842 


Steam ($/KLb) 

Space Htg (S/SF/Mo) 
Space Htg (J/HCF) 
Spaee Htg (S/MBTU) 


Space Htg tS/Ton) 
Using Coa) 

Space Htg (S/Ton) 
Using Wood Pellet 


7.9845 


3.5432 


.8951 

10.2064 



The monthly Fuel Adjustment is added to Base Rates. 


A * Rate A 


B • Rate B 


H » Family Housing Rate from 'family Housing Rates' Sheet. 


Prepared by: Michael G. Snith 



Einhorn 
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ARCHITECTURE & 
ENGINEERING. PC 



Estimate Sheet 

Pro.eci r , FT. &£U/g|g. BWIlY umjECQjwp ' 

Project No_ PACA31- f PEUVeer 00366 OOPS 

Ng _ (oOSVLOO _Date_ 


eir N0. 

Checked by. 


^tieer 


3 



The costs noted above are estimates only and may be modified by changing conditions and the passage of time ' 
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Estimate Sheet 

proiect Name. FT. FAMILY Hgt ItCf) 


^Pr^IdNo^ PACA31- <\Z- D- 1 

PEuvefcY no. OCC>S 

Rif Nlo . (oOS^T.OO 

_Date 

Checked bv 

Date 


5HS&T 2 of 3 


Div 

Description 

Quantity 

Unit 

Unit Cost 

Total 

Labor 

Total 

Material 

Total 

Labor 

Material 

P. 

iM^uurriou Pore c^e/HoL 



































/. 

Z-iq O-flTTi, 


















C&CTcJE&rJ FUOlZ JoM$) 

/ 

5 F 














0-(oO 


Z&/o Ccwmxse^Y C *"> 
















o. s 


TOTAL 
















* o.7-<r 




















6*> TO ACCOUWl -peR LouJ 


















CL&PiZA+)C6 Some ufJirz 



































E. 

INZU LAT6 L/ATerS H6475£ 

















i. 

2" M-TT iNSULAT/OKl 

20 

5>F 

ISO 

0.56? 












*>7.u 


10% COkJThO^&oOT 
















3.72 


Total 
















4o.n 


















use 





































F. 

Ik/STALL FUiotefC&KJT 


















L164T FiXTU0&> (To 


















RepLACZ BYi9T. IKiCUJPeS- 








1 










OT TTPS) 

















i. 

l-3^w (48 "tQ Pixru&£. 


















^uiepAoe-Mourrop ^ 



4o 

55" 












qs.oc? 


10% COKfTUUh&tJa 













— 



[0.00 


















oS.oo 


(*> fm&Hhiaim \ 2-?ow/ 
















===mmr 


CT^L) FUTUV6 
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The costs noted above are estimates only and may be modified by changing conditions and the passage of time ” 




Estimate Sheet 

FT. eewiR. famil-Y rioti^iw^i bmjecevw i 

Proieci No PACA3I- f _ X^EL-lt/B^-Y 0£P££ NO. (0Q0 5 _ 

EYf No.__4^Lm__— _Date_____ 

Checked bv__ Date__ 

sfiaer 3 of 3 


Div 

Description 

Quantity 

Unit 

Unit Cost 

Total 

Labor 

Total 

Material 

Total i 

Labor 

Material 

df- 

^ErtCT/vATfe 


















UHOLB Nou.16 F&J - 


















RertAce csm/zots 



































/. 

SfBrBO FA*J S\aJ)TcM 

/ 

6* 


4S 












4S>oO 

2. 

Com/to L COM pOtJ&tJTS 

/ 

LS 


So 












So ,00 

3. 

X#*TAU-ATiO/J 

/ 

LS 

do 

to 












<? O . VO 


Sumotal 










- 






l(> S,GO 


10% CcsSTnJG&MC'f 
















K>,iTo 


TOTAL. 
















$/ 81.^0^ 




















c *> fOK ECir' r*A) 60 TS, 


















&00 & 1 00. 00 peft House 


















PDS4f£l6 K£?t-A L6M6vJf 


















OF SKltf. T5TATS /MoTo^S 













= 

= 
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*Z82.°2 



















H. 

ItjyfAU. WEU UJfeh?l£ 


















House FAKl 



































1. 

(Jfch)L6 H0U36 FA+J W/ 


















shut re*. $ lokhkol 














_ 




CCo/JT/tAt-Ttf>K.3 (Sucte) 

/ 

LS 












_ 


OO 

2 . 

&LCC4ftlCAL C©UV6UioU 

/ 

LS 














So, 00 

3. 

PSr'Tu^lU^ ^ 

/ 

LS 














45. 00 


Sue^otAL 
















ISO ,00 


[0% CcWTnJ^6)0<>f 
















1ST&0~ 


TOTAL- 
















^%ZS,00 













L 
















i 

















































































The costs noted above are estimates only and may be modified by changing conditions and the passage of time " 
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CORRIDOR LIGHT 

4’ LENGTH • 1 LAMP • RAPID START 


CA 140 



Also available in 2\ 3* and tandem-wired 

(8') lengths. 

• Slim, low-profile housing - diffuser assembly hinges or 
latches from either side on four steel torsion springs. 

• Prismatic acrylic diffuser standard - flat white opal 
acrylic or high-impact version optional. 

• Diffuser ends injection-molded to match diffuser. 

• End plates welded to channel for clean, finished 
appearance. 

• Channel cover secured by quarter-turn fasteners for 
easy access 


SPECIFICATIONS 
Ballast Data 

Thermally-protected, resetting, Class P, HPF, non-PCB, 
UL listed, ballast standard. Sound rating A. Standard 
combinations are CBM approved and meet all federal 
guidelines for ballast efficacy. 

Wiring & Electrical 

Fixture bears UL label and is suitable for damp 
locations. AWM, TFN or THHN wire used throughout, 
rated for required temperatures. Channel has 2" K.O. 
and 7/8” K.O. for wiring access. 

Materials 

Metal parts die-formed from code-gauge steel. Diffuser 
is acrylic. No asbestos is used in this product. 

Finish 

Five-stage iron-phosphate pre-treatment ensures 
superior paint adhesion and rust resistance. Painted 
parts finished with high-gloss, baked white enamel. 

Input Wattage 

CA 140 with energy-saving ballasts, 
standard lamps: 42W 
CA 140 with energy-saving ballasts 
and lamps: 36W 



UL listed & labeled I.B.E.W. • A.F. of L. Guaranteed for 1 year against mechanical defects in manufacture. Dimensions & specifications subject to change without notice 



MOUNTING DATA 


For unit or row installation, 
surface or stem mounting. 

Two hanging devices 
per fixture required. 



Approval 


Job Information 


Type_ 

(Specify 120V. 277V) 





LITHONIA 

FLUORESCENT 

COMMERCIAL & INDUSTRIAL LIGHTING 


Sheet CA 140 






I KhM IIUI IhL WKhKhKWUI 1L0 

Classic decorative wraparounds with 
prismatic acrylic diffuser. Available 
with solid wood ends or metal ends 
finished in Walnut, Country Oak or White. 





10610 


10623 



2-20W 

2-40W 


10" ' 24" / 3" 

10" • 48" ■ 3 

Walnut 

10601 

10602 

Country Oak 

10605 

10606 

White 

10621 

10623 


10 1 V' • 25 Vz" ' 3Va" 

IO'.j" / 49V?" ■ 3%' 

Solid Wood Ends 

10610 

10611~_ 


20 cswoe 1 ' uthom ,a '> h . 6 


4-4QW 

15%"/ 48" - 3 

10603 

~_10607_ 

10625 

15’/;" •• 49Vz" / 3 %" 

10612 
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BENFIELD ELECTRIC CO. OF VIRGINIA, INC. 


ELECTRICAL CONTRACTORS 

P.O. BOX 189 • LORTON, Virginia 22079 • 550-7081 • (FAX) 550*8049 


June 14, 1994 

Einhorn Yaffee Prescott 
1000 Potomac Street 
Washington D.C. 20007 
(202) 471-5025 

ATTN: Frank Ebbert 

Mr. Ebbert: 

We are pleased to submit our quotation to furnish & install one hundred fifty (150) 30 belt driven 
whole house fans with variable speed control & 12 hour mechanical timers. 

1. Fan - Type Fasco 3038 

2. Shutter - Type Fasco 3024 

3. Speed Controller - Type Fasco 558 

4. 12 Hour Mechanical Timer - Type Fasco 1012 

Specifications: 

1. Existing attics are accessible. 

2. Power is to be readily available. 

3. Hallways are minimum of 36" wide. 

4. Ceilings are drywall. 

5. Patching & painting, if any, by others. 

6. Assumed existing attic exhaust area is 7.3 square foot minimum. 

7. Electrical permit is not included. 

8. One year warranty on parts & labor. 

9. Five year warranty on fan motor. 

FOR THE PRICE OF - $ 656.00 per fan* 

*This price is based upon the installation of 150 fans or more and is valid for 30 days. 

Thank you for your consideration and if you should have any questions, concerns or should 
require further pricing*please feel free to call. 

Sincerely yours, 

BENFIELD ELECTRIC CO. OF VIRGINIA, INC. 



James Tharp, Project Manager 
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HONEYWELL PROGRAMMABLE 

MICROELECTRONIC THERMOSTATS 

• v ;,v-.KV^: ®H§§ 

*'•:.- ••\ ^7T’ , ' ,, vF .^'' ' 4? ‘ ’' 7 No 4E187 

No.4E089 . '• ' •‘'Nok-4E090.nd4E0^V • , ;• .' ..' . .' ■'£* 


No. 4E089 


• Low voltage (15 to 30VAC) thermostats 

e Automatically raise or lower temperature at preselected times 
rates. Solid state. 

• Can save 9 to 30% on heating costs; can cut cooling C ° I,5 ' > *° 
25% Some states offer additional credits for us. of these 
•nargy saving devices 

• Battery backup on Nos. 4E089, 4E090,4E091 and 4E187 main- 
tains 7preprogrammed heat or cool setting if power fails 

I # Setting range: 45 to 88*F 
• All units factory programmed 
• Wall plate included 

heating/cooling system controls and have ENR. s> 

“System” light-emitting diodes (LED). 

Four different temperature settings per daily schedule to opti- 
mize user comfort and energy savings.____ 


Different daily schedules may be seJected for weekdays Satur- 
day, and Sunday (5-1-1 progr am mi n g). No^ 4E187 is day p 
gramming; everyday can be programmed separate y. 

AAA batteries (included) provide ^091 and 

memory during power failures for Nos. 4E0 ♦ * .„«qn 

4E187. AA batteries provide main power source on N . 

Programming may be done before or after installation (batter- 
ies must be installed). 

BK.^SSKS 

or^HOLD TEMPERATURE” key for indefinite program ove 
ride (vacation/holiday). 

Adaptive intelligent recovery function bri "f . r .°™ ^aximizinl 
to programmed temperature at programmed time, maximumg 

comfort and energy savings. 

LCD digital clock indicates continuous t \««; 0 /f n a 0 y 'f^’^vfdM 
current period, and room temperature. Upon inquiry, p 
program times and set points. 

Finish: Matte beige cover; brushed metal faceplate. 

Dimensions: 4y«H x 7W x F/VD; No. 4E187: 5y.eH x7Wxlj^_ 


THERMOSTAT specifications data 


Typa ol 
Tharmostat 

Heating-Cooling 

Heating-Cooling 

Heating-Cooling 

Heating-Cooling 

Heating-Coolmg 


Typa of 
Thormo»t>t 

Heating-Cooling 

Heating-Cooling 

Heating-Cooling 

Heating-Cooling 

Heating-Cooling 


Dual 

Transtarmar 


Changtovar/ 

Dampar 

Control 


Tamp. 
Sittings 
24 Mrs. 


Mai. 
Programs 
Par Waak 


LCD 

Program 

Ravitw 


Stag** 

Haat Cool 


T HERMOSTAT ORDERING DATA 

-SS IT ^mX*" 


Systam _ 

Heat-Off-Cool 
Heat-Off-Cool 
Heat-Off-Cool 
Heat-Off-Cool-Auto 
Heat-Off-Cool-Au to 


On-Auto 

On-Auto 

On-Auto 

On-Auto 

On-Auto 


T8602C1046 
T8600C1006 
T8600C1014 
T8600D1004 
T8621A70Q2 


4E292 

4E089 

4E090 

4E091 

4E187 


$244.48 

242.00 

242.00 

283.50 

303.70 


$131.40 

128.26 

128.26 

150.25 

163.26 


THERMOSTAT GUARD FOR HONEYWELL THERMOSTATS ABOVE 


is® 

lights onUiosc thermostats which have LED lights. Beige plastic 


with removable metal fateplare; lock with key. «•" « 

71/s'D. Honeywell brand (TG586A1000). ^ 

No. 4E293. Thermostat Guard. Shpg. wt. 0.5 lbs. List • -^92 
Each..———' 


NET WHOLESALE PRICES—W. W.GRAINGER, INC. 

H " ^ 
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Appendix I 
ECIP Forms 


1-0 


ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir.VA 


REGION NO. J2. 


__ PROJECT NO. DACA-31 -92 D0061 Del- CWeLl 

PROJECT TITLE: Ho usi ng In s uia trnamm-— fiscal year _25_ 

discrete PORTION name: .Qa tar Village M Arca - No B a sement: ^^EGQ . s _ ppppLccorr 

ANALYSIS DATE: Jan '95 ECONOMIC LIFE 20 _ PREPARER EINHORN YAFFEE PR SCOJ . I. 


1 _ 

A. 

B. 

C. 

D. 

E. 

F. 

G. 


1NVFSTMFNT COSTS; 
CONSTRUCTION COST 
SIOH 

DESIGN COST 
TOTAL COST (1A+1B+1C) 


$ , 120.714 
$ , 7,243_ 


$ , 7.243_ 


$ , 135.2QQ_ 


SALVAGE VALUE OF EXISTING EQUIPMENT 
PUBLIC UTILITY COMPANY REBATE 
TOTAL INVESTMENT (1D-1E-1F) 


$, - 0 - _ 

$ - 0 : _ 

ft 135.200 


2 ENERGY RAVINGS (+VCOSTM: 

DATE OF NISTIR 4942-1 USED FOR DISCOUNT FACTORS 


(BOD Or.t 19941 DISCOUNT RATE: _3J%. 


ENERGY COST SAVINGS 

SOURCE $/MBTU(1) MBTU/YR(2) 

A. ELEC $ 1.L5B— —L4Q4- 

B. DIST $_ _ 

C. RESID $_ _ 

D. NG $ 6.079 1.327 _ 

G. OTHER $_ _ 

H. DEMAND SAVINGS 

I. TOTAL 2,733- 


ANNUAL $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

$ 24 682 

15.61 

$ 385.291_ 

s 


$ 

$ 


$ 

$ 8.066 

20.96 

S 169.081 

% 


$ 

$ 


$ 

$ 32.748. 


$ 554,372_ 


3 NON-ENFRGY SAVINGS t+1 OR COST (- L 

A. ANNUAL RECURRING (+/-) $- 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 

ITEM SAVINGS (+) YEAR OF DISCOUNT 

COST (-) (1) OCCUR. (2) FACTOR(3) 

a- $- - - 

b. _ $_ _ _ 

c. _ $_ _ _ 

d. TOTAL $_ 

C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) 


$_ 3 


DISCOUNTED SAVINGS/ 
(+)COST(+/-)(4) 


$ _ 

$ _ 

$ _ 

$_d 

$_£L 


4 FIRST YEAR DOLLAR S AVINGS (2l3+(3Pt11/YRS ECQN LIFE)): 

fi SIMPLE PAYBACK (1G/41 : 

fi TOTAL NET DISCOUNTED SAVINGS (215 + .3£): 

7 SAVINGS TO INVESTME NT RATIO (Slffl 6/1 G: 


$ 32.748 _ 

S YEARS 

$ 554.372 _ 

3.72 _ 
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ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA 


PROJECT TITLE: Housing Insulatio n Study (ECO) 


REGION NO. _2_ 


PROJECT NO. DACA-31-92 Dp flftl Del. Order 5. 
FISCAL YEAR _25_ 

DISCRETE PORTION NAME: jasr tar Village IQ Q Area • With BasemeoL — E( l IP Fq ^p 

ANALYSIS DATE: Jan '95 ECONOMIC LIFE _2Q_ PREPARER EINHQPN YAFFE LEBESCOII 


1_ INVESTMENT C05I S1 

A. CONSTRUCTION COST $_168,480 

B. SIOH $_10.109 

C. DESIGN COST $- ULUHL 

D. TOTAL COST (1A+1B+1C) ft 188.698 

E SALVAGE VALUE OF EXISTING EQUIPMENT 

F PUBLIC UTILITY COMPANY REBATE 

G TOTAL INVESTMENT (1D-1E-1F) 


ft -0- - 

$, -o- 

S 188.69a 


9 FNERGY SAVINGS 4VCOSTM: 

DATE OF NISTIR 4942-1 USED FOR DISCOUNT FACTORS 


/BOD Qnt 19941 DISCOUNT RATE: 


ENERGY COST SAVINGS 

SOURCE $/MBTU(1) MBTU/YR(2) 

A. ELEC $ 17 .58_ —2,022— 

B. DIST $_ _ 

C. RESID $_ _ 

D. NG S 6.079 _ 2,221 . 

G. OTHER $_ _ 

H. DEMAND SAVINGS 

I. TOTAL -4,313— 


ANNUAL ft 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

ft 36.775 

15.61 

ft 574,094_ 

Si 


$ 

ft 


$ 

ft 13.501 

20.96 

ft 282.990_ 

ft 


$ 

ft 


$ 

ft 50.276... 


ft 857.084_ 


3. NON-ENERGY SAVINGS M OR CQSm 

A. ANNUAL RECURRING (+/-) $. 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 


ITEM 

SAVINGS (+) 
COST (-) (1) 

YEAR OF 
OCCUR. (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED SAVINGS/ 
(+)COST(+/-)(4) 

a. 

ft 



$ 

b 

ft 



$ 

LJ. 

C. 

$ 



$ 

d. TOTAL 

$ 



ft Q_ 


C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $-& 


4. FIRST YEAR DOLLAR SAV INGS (2l3+(3Bd1/YRS ECON LIFE!): 

5 SIMPLE PAYBACK (1G/4) : 

6 TOTAL NET DISCOUNTED SAVINGS (2I5 + 3C1: 

7 SAVINGS TO INVESTMFNT RATIO (SIR) 6/1G : 


ft 50.276 _ 

4 YEARS 

ft 857.084 _ 

4.37 _ 
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ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvnir. VA REGION NO. .3. 

PROJECT TITLE: Housing Insulatl O D Study (EG O)- 

DISCRETE PORTION NAME: _1 fifr171 Area: M ult iple ECQ'S 
ANALYSIS DATE: Jan '95 ECONOMIC LIFE _2Q_ 


PROJECT NO. DACA-31-92 D0061 Del- Ordfili. 
FISCAL YEAR _25_ 

_ECIP No. _2_ 

PREPARER EINHORN YAF F FF PRESCOTT 


1. INVESTMFNT COSTS: 

A. CONSTRUCTION COST $. 

B. SIOH $- 

C. DESIGN COST $. 

D. TOTAL COST (1A+1B+1C) $. 


E. SALVAGE VALUE OF EXISTING EQUIPMENT 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 


5L2Z6_ 

3.076 _ 

-3,QZ£_ 

57.429 _ 

$ . -o- 
$ , - 0 - - 

$ 57.429 


P ENERGY SAVINGS 4VCOST(-l: 

DATE OF NISTIR 4942-1 USED FOR DISCOUNT FACTORS 


mon np.t 19941 DISCOUNT RATE: _2 Jj 'sl 


ENERGY 

COST 

SAVINGS 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 


A. ELEC $ 17.58 _ —4Z5. 

B. DIST $_ _ 


LJ . L/1VJ 1 

C RESID 

S 


D NG 

S 6.079 

316 

ft OTHFR 

Si 


H. DEMAND SAVINGS 


1. TOTAL 


791_ 


a. NON-ENERGY SAVINGS M OR COST (-V. 

A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 

ITEM SAVINGS (+) YEAR OF 

COST (-) (1) OCCUR. (2) 


ANNUALS 

SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

S 8.354 

15.61 

S 130.351_ 

$ 


$ 



$ 

S 1.922 

20.96_ 

S 40.263_ 

* 


$ 

s 


$ 

s 10.176 


S 170.624_ 


$. 


$_a 


DISCOUNT DISCOUNTED SAVINGS/ 
FACTOR(3) (+)COST(+/-)(4) 


a. _ $. 

b. _ $. 

c. _ $. 

d. TOTAL $. 


$ _ 

$ _ 

$ _ 

$_£L 


C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $-& 


4 FIRST YEAR DOLLAR P AVINGS (2l3+(3Bf11/YRS ECQN LIES): $ - 1MZ£ -— 

R. SIMPLE PAYBACK (1G/41 : -- —g— YEARS 

6 TOTAL NET DISCOUNTED SAVINGS (215 ± 30): $-- 

7 SAVINGS TO INVESTMEN T RATIO (SIR) 6/1G: - l&L - 
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Lire, ^ l OL.U OUO I rti'iAL. I OlO OUiVIlVIMf k i 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA 


REGION NO. 3. 


PROJECT TITLE: Hoiisirn? Insulation Study (EC.Q)- 

discrete portion name: JHQQ Area "T"-shape units: Multiple ECQIs. 

ANALYSIS DATE: .Ian ‘95 ECONOMIC LIFE _2Q PREPARER 


PROJECT NO. DACA-31-92 DQ061 DsLQldSLL 
FISCAL YEAR 95 

ECIP No. _4_ 
EINHORN YAFFEF PRESCOTT 


1. INVESTMENT COSTS: 

A. CONSTRUCTION COST $. 

B. SIOH $■ 

C. DESIGN COST $. 

D. TOTAL COST (1A+1B+1C) $. 


E. SALVAGE VALUE OF EXISTING EQUIPMENT 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 


22m _ 

_LZSS_ 

1.788 _ 

33.380 _ 

$. -Q-.— 

$ , - 0 - -- 

S 33.38a 


P. ENERGY SAVINGS MCO SI & 

DATE OF NISTIR 4942-1 USED FOR DISCOUNT FACTORS 


(BOD Oct 1994) DISCOUNT RATE: 3.1& 


ENERGY 

COST 

SAVINGS 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 


A. ELEC $ 17.58 _421 

B. DIST $_ _ 


LJ, WIV i 

C. RESID 

$ 


D. NG 

£ 6.079 

175 

G. OTHER 

£ 


H. DEMAND SAVINGS 


1. TOTAL 


596 . 


ANNUAL $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

£ 7.401 

15.61 

£ 115.532 

£ 


$ 

£ 


$ 

£ 1.064 

20.96 

£ 22,298_ 

£ 


$ 

$ 


$ 

$ 8.465 


£ 137.830_ 


3. NON-ENERGY SAVINGS (+1 OR COSm 

A. ANNUAL RECURRING (+/-) $. 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 


ITEM 

SAVINGS (+) 
COST (-) (1) 

YEAR OF 
OCCUR. (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED SAVINGS/ 
(+)COST(+/-)(4) 

a,_ 

£ 



$ 

b, 

£ 



$ 

c. 

£ 



$ 

d. TOTAL 

$ • 



£ 0_ 


C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $-Q. 


4 FIRST YEAR DOLLAR SAVINGS (2l3 -<-(3Br11 /YRS ECON LIFE): 

5 SIMPLE PAYBACK (1G/4) : 

6 TOTAL NET DISCOUNTED RAVINGS (215 + 3C1: 

7 SAVINGS TO INVESTMENT RATIO (SIR) 6/1G: 


$ 8.465 _ 

4 YEARS 

$ 137.830 _ 

3.76 _ 
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ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


r 


LOCATION: Ft. Belvoir. VA 


REGION NO. J2. 


PROJECT NO. 
FISCAL YEAR 

discrete portion name: T-400 Area “L-shaM units; Multiple ESQ5- 

ANALYSIS DATE: .Ian '95 ECONOMIC LIFE . 2 Q PREPARER 


PROJECT TITLE: Housing Insulation S tudy (ECO) 


D AC A-31-92 D0061 
95 

_ ECIP No. 


Dal. Order 5 


EINHORNYAFFEE PRES COTT 


i. 

A. 

B. 

C. 

D. 

E. 

F. 

G. 


INV E STMENT C OSTS: 

CONSTRUCTION COST 
SIOH 

DESIGN COST 
TOTAL COST (1A+1B+1C) 

SALVAGE VALUE OF EXISTING EQUIPMENT 
PUBLIC UTILITY COMPANY REBATE 
TOTAL INVESTMENT (1D-1E-1F) 


$ 

2.524 

$ 

2.524 

$_ 

47.118 


$ _ 


$_ -JL 


$ 47.118 


9 ENERGY SAVINGS 4VCOSTM: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS 


/BOD Or.t 19941 DISCOUNT RATE: 3-1°A 


ENERGY 

COST 

SAVINGS 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 


A. ELEC $ 17.58 -5SQ. 

B. DIST $_ _ 


C. RESID 

$ 


D. NG 

% 6.079 

672 

0 OTHER 

S 


H. DEMAND SAVINGS 


1. TOTAL 


1.232 


ANNUAL $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

$ 9.845 

15.61 

$_ 

153.6ZZ_ 

$ 


$_ 


$ 


$_ 


ft 4.085 

20.96 

$_ 

85.623_ 



$_ 


$ 


$_ 


$, 13-930 


$_ 

239.3QQ_ 


3. NON-ENERGY SAVINGS W OR COSTM 

A. ANNUAL RECURRING (+/-) $. 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 


B. 


C. 


NON-RECURRING SAVINGS (+) OR COST (-) 


ITEM 

SAVINGS (+) 
COST (-) (1) 

YEAR OF 
OCCUR. (2) 

DISCOUNT 

FACTOR(3) 

DISCOUNTED SAVINGS/ 
(+)COST(+/-)(4) 

a,_ 

$ 



$ 

b. 

s 



$ 

c._ 

$ 



$ 

d. TOTAL 

$ 



$, 0_ 


TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $-d 


A FIRST YEAR DOLLAR SAVINGS /2l3+/ 3Bd1/YRS ECON LIFE): $-1193Q- 

5 SIMPLE PAYBACK (1G/41 : -4— YEARS 

R TOTAL NET DISCOUNTED SAVINGS /215 + 3C1 : $ 2 39 . 3Q . Q - 

7 SAVINGS TO INVESTMEN T RATIO (SIR) 6/1G: -i5Z- 


Appendix I 


1-S 


EYP Project 60592.00 





vj j ull wwO i rAit ui\j jo i^nvi c \i i i 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: Ft. Belvoir. VA 


REGION NO. _2_ 


PROJECT NO. 
FISCAL YEAR 


DACA-31-92 D0061 

_25_ 


Del. Order 5 


PROJECT TITLE: Hnnsinn Insulation St lldV (ECQ)- - - 

DISCRETE PORTION NAME: River Village 1600 Area: Reolaee 31 inhf Fixtures With Fluore scent type ECIP No. 
ANALYSIS DATE: .Ian '95 ECONOMIC LIFE 20 PREPARER EINHQRN YAFFFF PRESCQ.II 


i. 

A. 

B. 

C. 

D. 

E. 

F. 

G. 


INVESTMENT COST S: 

CONSTRUCTION COST $-59.220 

SIOH $-2^52. 

DESIGN COST $-&55S 

TOTAL COST (1A+1B+1C) $- 65 . 3 2 5 

SALVAGE VALUE OF EXISTING EQUIPMENT 
PUBLIC UTILITY COMPANY REBATE 
TOTAL INVESTMENT (ID-1 E-1F) 


$_ -Sl 

$_ifii 


S 66,326. 


p ENERGY SAVINGS (+VCQ STB 

DATE OF NISTIR 4942-1 USED FOR DISCOUNT FACTORS 


fBOn Ont 19941 DISCOUNT RATE: 


ENERGY COST SAVINGS 

SOURCE $/MBTU(1) MBTU/YR(2) 

A. ELEC $ 17.58 —SSJ - 

B. DIST $_ _ 

C. RESID $_ _ 

D. NG .$ , 6.079 (-163 _ 

G. OTHER $_ _ 

H. DEMAND SAVINGS 

I. TOTAL _522- 


ANNUAL $ DISCOUNT DISCOUNTED 

SAVINGS(3) FACTOR(4) SAVINGS(5) 

$ 11.620 15.61 $- 181 . 39 4, 

$_ _ $- 

$_ _ $__ 

ft M 383 20.96 $_B 8,Q27_ 

$_ _ $- 

$_ _ ft _ 

ft 11.280 $_173,367. 


3. NON-ENERGY SAVINGS 41 OR COST (-): 

A. ANNUAL RECURRING (+/-) $. 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B. NON-RECURRING SAVINGS (+) OR COST (-) 


ITEM 

SAVINGS (+) 
COST (-) (1) 

YEAR OF 
OCCUR. (2) 

DISCOUNT 

FACTOR(3) 

a._ 

ft 



b. 

ft 



c. 

ft 



d. TOTAL 

$ 




C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) 

4 FIRST YEAR DOLLAR SAVINGS (2l3+ L3Rr11/YRS ECON LIFE): 
ft. SIMPLE PAYBACK (1GM) : 

6. TOTAL NET DISCOUNTED SAVINGS (215 + 3Q: 

7 SAVINGS TO INVESTMFNT RATIO (Slffl 6/1G : 


$_ 2 


DISCOUNTED SAVINGS/ 
(+)COST(+/-)(4) 


$ _ 

$ _ : _ 

$ _ 

$_Q_ 

$_Q_ 

2_522- 

_S_ YEARS 

ft 173.367 

_ 2.46 
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Lift UYULt OUS I ANALYSIS SUIVIMAHY 

ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 


LOCATION: £ L p^K/nir. VA _ REGION NO. JL PROJECT NO. DACA-31-92 D0061— Pel. Order 5 

PROJECT TITLE: Housing Insulati on Study (ECO)-- FISCAL YEAR _25_ 

DISCRETE PORTION NAME: River Village 1600 Area: Install Whole H ouse Fans & Proa. Thermostats ECIP No. 1 — 
ANALYSIS DATE: Jan ‘95 ECONOMIC LIFE 20 . PREPARER EINHORN YARFRR PRESCOTT 

1. INVESTMENT COSTS: 

A. CONSTRUCTION COST $ 213,QQ3_ 

B. SIOH $ 12.780 

C. DESIGN COST $ 1 2Z82_ 

D. TOTAL COST (1A+1B+1C) $_238,554_ 

E. SALVAGE VALUE OF EXISTING EQUIPMENT $_&— 

F. PUBLIC UTILITY COMPANY REBATE $-£— 

G. TOTAL INVESTMENT (1D-1E-1F) $— 228,524 - 


2. ENERGY SAVINGS (+VCQ S1H 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS 


(BOD Oct 19941 DISCOUNT RATE: 


ENERGY 

COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

SOURCE 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A ELEC 

$ 17.58 

2.435 

$ 

42.807.. 

15.61 

$_ 

668,222_ 

B DIST 

fi 


$ 



$_ 


C RESID 

% 


$ 



$_ 


D. NG 

$ 6.079 

621 

$ 

3.775 

20.96 

$_ 

79,125_ 

a OTHFR 

fi 


$_ 



$_ 


H. DEMAND SAVINGS 


$_ 



$_ 


1. TOTAL 


3.056 

$_ 

46.582 


$_ 

747.347 


3. NON-ENERGY SAVINGS (+1 OR COST & 

A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 


$ _ 

$_Q. 


B. 


NON-RECURRING SAVINGS (+) OR COST (-) 


ITEM 


a. _ 

b. _ 

c. _ 

d. TOTAL 


SAVINGS (+) YEAR OF DISCOUNT DISCOUNTED SAVINGS/ 
COST (-) (1) OCCUR. (2) FACTOR(3) (+)COST(+/-)(4) 


$. 

$. 

$. 

$. 


$. 

$. 

$. 


C. TOTAL NON -ENERGY DISCOUNTED SAVINGS (3A2+3B4d) $_Q. 


4. FIRST YEAR DOLLAR SAVINGS (2l3+(3Bd1/YR S ECQN LIFE): 

5. SIMPLE PAYBACK (1G/4) : 

fi- TOTAL NET DISCOUNTED SAVINGS (215 + 3.C) : 

7. SAVINGS TO INVESTMENT RATIO (SIR) 6fl& 


$ 46.582 _ 

_S_ YEARS 

t 747.347 

2.84 _ 
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Appendix J 

• Scope of Work 

• ECIP Guidance 




SCOPE OF WORK 
FOR A 

LIMITED ENERGY STUDY 


TABLE OF CONTENTS 

1-. BRIEF DESCRIPTION OF WORK. ' ' 

^ V * 

2. " GENERAL 

3. PROJECT MANAGEMENT 

4. SERVICES AND MATERIALS 

5. PROJECT DOCUMENTATION 

5.1 ECIP Projects 

5.2 Non-ECIP Projects 

5.3 Nonfeasible ECOs 

6. DETAILED SCOPE OF WORK 

7. WORK TO BE'ACCOMPLISHED 

7.1 Review Previous Studies .. 

7.2 Perforin a Limited Site Survey 

7.3 Reevaluate Selected Projects 

7.4 Evaluate Selected ECOs 

7.5 Combine ECOs into Recommended Projects 

7.6 Submittals, Presentations and Reviews 

ANNEXES 

A - DETAILED SCOPE OF WORK 
B - EXECUTIVE SUMMARY GUIDELINE 
C - REQUIRED DD FORM 1391 DATA. 


J-l 



shall: 


„0H OK WOBK: The Architect-Engineer (M, 

1. R-RIEF DESCRIPTION—• Engineerinc 

• u the previou'slv bui] 

1 Jk' Review the p ^ _ 

is program (EEAP q p<\ \T 

ystem, or -ene 


sis 
system 
study* 


Engineering Analy- 
cnecific building» 

•; w 1 ?ecS) covered by this 

>p portunity (ECO) 

.-'. 4 

studyto determ and technical applic 

ria, current si 


L y to r n v ^ ana - 

CUrrent 51 . f J ECO s to determine their energy savings 

x 4 Evaluate s P eC1 ^ as f£°iity. 

potential and economic - — as 

pntat 


£eaSibl t tio „ tor recommended ECOs as 

, 5 provide project documentataon 

detailed herein. _„ document all worX per- 


letailed herein. repor t to document 

termed! ^Tes^a"^! recormendataons. 


SBUetb - . limlt ed to the evaluation =f the |P S ditj= 

2.1 This study is in Annex A, DETAIL 

buildings, systems, id _ 

WORK. , . ou tlined herein are 

2.2 The .^• I ?^ orltn ^gquirements a for 3 "adequate performance of 
ered to be minimum requir 

stUdy ‘ i.__r. ECOs listed in ^J^tical" 

^ For the buildings, system reasonable and P methods 

energy conservation oVe ments of 0 P er ^,-, ene rgy con- 

”shalf he° f =°nsidSed. incln- facilities^AU 

and orocedures as well ^ P rodUCe > e v e energy conservation oppor 

servation opportur fA repor t. Any energy d in the re¬ 

shall be documr ^ £easible shall also be do 
tunity consider *" elimination. 

port with reasons for ex .. sources 


w ww 

i<<" The study QtJW'f 
.ppUcable to each 


use of all energy sources 
bt ECO. 


DplicaDie to eacY ct-ment Program (ECIP) G ^ 1 the 

, ponservation i nve ^ me ^ t ed 4 Nov 1992 and the 
2.5 The "Energy Cons^ ^ cEH SC-FU, ^® d ria for ECIP 

nce ”, described m 1 C _ FU establishes economic analyses 

atest revision from CEHSC ^ performing th^econ^ ^ ^ 

ECOs and projects. The P«f», U( e fer eneed 

^ccfo! 5 has Seen develop^ 5fth P ECXP 

•alculat ions m accoraa rogra n ° ther \ de 

[n must use the mod 

for lire c/^-i- "X • O 






, Jar ...p The output roust be 
o£ calculation ^^“gp^cc^sSary^heet,' and it roust bo sub- 
in the format of the ECIP LC officer. . , • .. 

pitted for-approval to ' deterain e the energy 

*•« rSSrSh^iS?^!^.uni*icantlv --ge s an te 
existing°heating^ ventiUting, ^\p ? lies only to heated and 

The jI?Kned ^air-conditiohed-only buildings ess ^ J# . Q00 

air-conditio ^ heated-only buildings feSsiona iiy recog- 

8,000 squa-e ' will be done using a p integrate archi- 

square feet. Modeling wix gram or programs that inc g ^ 

tectural'features with **^ads . 

5KW3S.Sis-“ ;r“ 

o£ the building under stuy calculations on a tr num . 

ss4s as ~js :=• 

ber of calculations into **p® ? will list programs that are & 

ceptable « ?he°Con«a=ting Officer.^f the 

different program, it must o ^ output data, ana a s 

run, an explanation of v evaluation capabilrt 

program methodology and energy pe te chni- 

2 7 Energy conservation opportunities ^eterlt Q P ro j ec “ 

cany' Inf ^ 

. acceptable to laraer packages which wil at i on with instal- 

a sisjg »>.-*■<"■ * p - 

S2S 

ment Ratio (SIR). ranked in order 

2.7.2 All feasible non-EClP projects shall 

of highest to lowest SIR . n( j Manage- 

973 At some installations Ene J|ad C of S ECIP funding. The 

ment (ECMJ) £und i n9 “craro b is U ?he sSme. The P ir “^ r a ?*tSrinstal- 

criteria for each program^is^t^h h program is » e f er % is 

U?iln This Icope of «orK mentions only EC1P, 
also meant. 

»• PEOIECr mmmmL desig nate a project roanag- 

9 i Proiect The liaison for work required 

er to'ser^i^Tl contact and lial t , the individual 

er to E Upon award of The AE / S designated 

shall be immediately desi9 " ated c d r 'by r the contracting Officer prior 
project manager shall be aPP^- d es ^ n “ e d individual shall be 
-o commencement of wor.. 

J-3 



responsible f^iSHSlUr^l^^^VSSUT.rSl 

aysS?5S—~ ■ 

rized representative in obtaining' information under this con $*> 

tract. This indivxdua ^ public announce- 

3.3 B*liS EiS|lffl|aE|f; e to e intormation contained^or^eve 

eaby 

Officer. . .,,o ed whenever requested 

3 4 Msetinss. Meetings for the resolution °* r ^ ueS Th e 

by the AE or the ( in the P^f^IJehtative shall be 

AE^projlct manager and a rticiplte n in"all meetings pertinent^^^ 

■rs ” "• 

ing Officer. review conferences. 

presentation a . __v^ations. The AE 

— ~+- -i r>n«; . 2 


3.5 .‘nite 
shall visit and 
necessary and ~ 
of the work. 

3.6 Becor ds significant confer- 

3 6.3 The AE shall provide e rblf directions , telephone^onver- 

ences, meetings, discussion ^ representative!^ rel there- 

sations, etc., with covernm designated represen ide ntlfy 

lentract in which the^E^an^^ sh?11 b e applicable, partic- 

of participated. modification numbe - onS re ached. The 

th e contract numbe > discussed n i?? C er n within ten calendar 

ipating personnel, sudd cting officer 

AE shall forward to the ^ ^ reCords . 

days, a reproducibl PV requests for and/ °* a _ 

s hall provide a recor documents, . 

3.6.2 The AE shai J P^ hed material, .data, would sig _ 

receipt of Go ^^H? not furnished in . a ^'fthe work under this 
tion, etc., which i _ a i progression of identify the con- 

-s? i r l 

eSn ?e O«icer withl^ten - ^ o£ material. 

reproducible copy o t , representative 

• The AE and the Government * Rector of Engx- 

3.7 iBtSIviSHS- J" exit interviews wuh the aUation 

shall conduct entry ^ starting work at the 

peering and Housing be.oie 



and after completion of the field work. The Government's represen¬ 
tative shall schedule the interviews at least one week in advance. 

37 lv -Entry.' The entry interview shall describe the Intended . 

procedures for the survey and shall be conducted prior ^Lil^over 
ing work at the facility. As a minimum, the interview shall cover 

the following points: 

a. schedules. 

b. Names of energy analysts who will be conducting the site 
survey. 

c. Proposed working hours. 

d. Support requirements from the Director of Engineering and 
Housing. 

3.7.2 Exit. The exit interview shall briefly describe the 
items surveyed and probable areas of energy conservation. The 
interview shall also solicit input and advice from the Director of 
Engineering and Housing. 

4. SERVICES AND MATERIALS . All services, materials (except those 
specifically enumerated to be furnished by the Government)^, p an , 
labor, supervision and travel necessary to perform the worx an 
render the data required under this contract are included m th 
lump sum price of the contract. 

5. PROJECT DOCUMENTATION . All energy conservation opportunities 
which the AE has considered shall be included in one of the follow¬ 
ing categories and presented in the report as such. 

5.1 ECIP Projects . To qualify as an ECIP project, an ECO, or 
several ECOs which have been combined, must have a construction 
cost estimate greater than $300,000, a Savings to Investment Ratio 
greater than one and a simple payback period of less than en 
years. For ECAM projects, the $300,000 limitation may not apply, 
in such cases, the AE shall check with the installation for guid 
ance. The overall project and each discrete part of the project 
shall have an SIR greater than one. Allprojects meeting the 
above criteria shall be arranged as specified m paragraph 2./.1 
and shall be provided with programming documentation. Programming 
documentation shall consist of a DD Form 1391, life cycle cost 
analysis (LCCA) summary sheet(s) (with necessary backup data to 
verify the numbers presented), and a Project Development Brochur 
(PDB). A life cycle cost analysis summary sheet shall be develop 
for each ECO and for the overall project when more than one ECO 
are combined. The energy savings for projects.consisting of multi¬ 
ple ECOs must take into account the synergistic effects of the 
individual ECOs. [For projects and ECOs reevaluated from previous 
studies, the backup data shall consist of copies of the ongina 
calculations and analysis, with new pages revising t e ongina 
calculations and analysis. In addition, the backup data s a 
include as much of the following as is available: the incremen 




of work under which the project or ECO was developed in the previ- 
nnQ etudv titlefs) of the project(s), the energy to cost (l/w 

ratio th4 benefit to cost (B/C) ratio, the current working esti¬ 
mate (CWE) ,,\and the payback, period. The P^ r P°^’ ° f 0 f h pJ 0 ^?rin' " 
tion is to provide a means to prevent duplication of projects 

any future reports.] 

j Non-ECIP Pro jects . .Projects which do not meet ECIP^crite 
ria with regard to cost estimate or-payback period, but which have 
an SIR greater thain one shall be documented. Projects or ECOs in 
this category shall be arranged as specified m paragraph 2.7.2 
and shall be provided with the following documentation, the life 
cycll cost analysis (LCCA) summary sheet completely filled out a 
description of the work to be accomplished, backup data for the 
LCCA ie, energy savings calculations and cost estimate(s), and 
the simple payback period. The energy savings for projects 
SnsisSing of^multiple ECOs Bust take into account the synergistic 
effects of the individual ECOs. In addition these projects shall 
have the necessary documentation prepared, as required byJ*e 
Government's representative, for one of the following categories. 

a. Quick Return on Investment Program (QRIP) • 

is for projects which have a total cost greater than $ » 
less than $100,000 and a simple payback period of two years 

less. 

b. Productivity Enhancing Capital Investment Program (PE- 

CI p\ This program is for projects which have a total cost of 
greater than $3,000 but' lees than $100,000 and a simple pay ac . 

period of four years or less. 

c. OSD Productivity Investment Funding (OSD PI p* -^SiocToOO 
gram is for projects which have a total cost of more than $ 100,000 

and a simple payback period of four years or lc-ss. 

The above programs and .the required documentation forms 
are all described in detail in AR 5-4, Change No. 1. 

d. Regular Military Construction Army (MCA) Program. This 
program is for projects which have a total cost greater than 

$300 000 and a simple payback period of four to twenty-five years. 
Doclen? a ??on shall consist of DD Form 1191 and a Project Develop- 
ment Brochure. 

e. Low Cost/No Cost Projects. These are projects which the 

Director of Engineering and Housing (DEH) can perform using his 
resources. Documentation shall be ap J e< 3 u ired_ V t e . ’ 

but which are not feasible, shall be documented m the report with 
reasons and justifications showing why they were rejected. 


6. D ETAILED SCOPE OF WORK . 
tained in Annex A. 


The Detailed Scope of Work is con 




7. WORK TO BE ACCOMPLISHED. 


■ 7 . Review Previous 'Studi'' ew the previous EEAP- study 

whichappllestb the Ifln*' system; .or ECO cove^dby^ 

this studv This rp”'>* acquaint the AE with the work that 

has been perfor- n jJ\ -sly. Much of the information the AE may 

need to devel< U 
previous stud\ 


1 9 ±y • ujl * **. w*. ~ 

jvOs in this study may be contained in the 


7.2 Perform aULimited Site Survey. The AE shall obtain all 
necessary data to evaluate the ECOs or projects by conducting a 
site survey. However, the AE is encouraged to use- any data that 
may have been documented in a previous study. The AE shall docu¬ 
ment his site survey on forms developed f.or the survey, or stan¬ 
dard forms, and submit these completed forms as part of the re¬ 
port. All test and/or measurement equipment shall be properly 
calibrated prior to its use. 


jAry" - Reevaluate Selected Projects. The AE shall reevaluate 
the projects and ECOs listed in Annex A. ” sse are projects and 
ECOs that the previous study has ide*-' but that have not been 

accomplished or only parts have v _mplished. If the project 

or ECO is acceptable as is, 4 "’ chere are no changes to the 

basic project or ECO, th'- . savings shown in the previous . 

project may be accept /ill -curate but the energy cost and con¬ 
struction cost er' QV shall be updated based on the most cur- 
rent data availa) With the above information the project shall 

then be analyzed cased on current ECIP criteria. If the project 
or .ECO is basically acceptable but some of the buildings in the 
original project have been deleted or new buildings can be added, 
the necessary changes shall be made to the energy savings, the 
energy costs and construction costs shall be updated, and the re 
vised project or ECO shall then be analyzed using current ECIP 
guidance. If the original project or ECO has had numerous changes 
made to it so that all of the numbers are suspected of being mac 
curate, but the project or ECO is still considered feasible, the 
AE shall develop the project from the beginning and analyze it 
with the current ECIP guidance. These projects shall be separate¬ 
ly listed in the report. 

7.4 Evaluate Selected ECOs . The AE shall analyze the ECOs 
listed in Annex A. These ECOs shall be analyzed in detail to de¬ 
termine their feasibility. Savings to Investment Ratios (SIRs) 
shall be determined using current ECIP guidance. The AE shall pro¬ 
vide all data and calculations needed to support the recommended 
ECO. All assumptions and engineering equations shall be clearly 
stated. Calculations shall be prepared showing how all numbers m 
the ECO were figured. Calculations shall be an orderly 
step-by-step progression from the first assumption to the final^ 
number. Descriptions of the products, manufacturers catalog cu-s, 
pertinent drawings and sketches shall also be included. A life 
cycle cost analysis summary sheet shall be prepared for each ECO 
and included as part of the supporting data. 
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7 5 Combine ECOs Into Recommended Projects._ During the Inter- 
im Review conference, as outlined in paragraph [7.6.1], the AE 
will be advised of the DEH's preferred packaging of recommended 

ECOs into projects for implementation. .Sqme ^These^" 

bination of several ECOs,. and others may contain only one. These 

projects will be evaluated and arranged as outl ^^ 1 1 J a ^ r ^to P 
5152 and 5.3. Energy savings calculations shall take into 
ai^uni ihe synergistic: effects of multiple ECOs »^in a project 
and the effects -of one project upon another. The results of this,- 
effort will be reported in the Final Submittal per par [7.6.2]. 

7 - 6 Submittals. Presentations and Reviews . The work accom¬ 
plished shall be fully documented by a comprehensive report. The 
report shall have a table of contents and shall be indexed. Tabs 
and dividers shall clearly and distinctly divide sections, subsec 
tions, and appendices. All pages shall be numbered. Names of the 
persons primarily responsible for the project shall be included. 

The AE shall give a formal presentation of the interim submittal 
to installation, command, and other Government personnel. Slides 
or view graphs showing the results of the study to date f * a11 
used during the presentation. During the presentation, the per 
nel in attendance shall be given ample opportunity to ask ques- 
tions and discuss any changes deemed necessary to study, 

review conference, will be conducted the same day, following the . 
presentation. Each comment presented at the review conference 
will be discussed and resolved or action items assigned. It is 
anticipated that the presentation and review conference wiJ .1 re¬ 
quire approximately one working day. The presentation an 
conference will be at the installation on the date agreeable to 
the Director of' Engineering and Housing, the AE and the Govern 
ment's representative. The Contracting Officer may require a re¬ 
submittal of any document(s), if such document(s) are not appro ® 
because they are determined by the Contracting Officer o 
quate for the intended purpose. 

7.6.1 Interim Submittal. An interim report shall be submit¬ 
ted for review after the field survey has been completed and an 
analysis has been performed on all of the ECOs. The report shall 
indicate the work which has been accomplished to date, illustrate 
the methods and justifications of the approaches taken and contain 
a plan of the work remaining to complete the study. Calculation 
showing energy and dollar savings, SIR, and simple paybac P^f 
of all the ECOs shall be included. The results of the ECO analy 
shall be summarized by lists as follows: 

a. All ECOs eliminated from consideration shall be grouped into 
one listing with reasons for their elimination as discussed in p 
5.3 . 

b. All ECOs which were analysed shall be grouped into two list¬ 
ings, recommended and non-recommended, each arranged in or er o*. 
descending SIR. These lists may be subdivided by building or area 
as appropriate for the study. 
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The AE shall submit the Scope of Work and any modifications to the 
scopfofas“n append!? to the report. A narrative sugary 
describing the work and results tp date shall h _P* - - ■ 

submittal. At the Interim submittal and^Reuiew confer,ence the . 
Government's and AE's representatives shail = 00 ^yAte with the 
Director of Engineering and Housing to provide the AE with direc 
tion for packaging or combining ECOs for programming purposes an 
also indicate the fiscal year for -which the programming or-imple¬ 
mentation documentation shall be prepared.-The survey forms com- 
Dieted during this <eudit shall be submitted w.ith this report. Th 
survey forms only may be submitted*in final- form with this_submit¬ 
tal. They should be clearly marked at the time of submission that 
thev are to be retained. They shall be bound in a standard 
three-ring binder which will allow repeated disassembly and reas¬ 
sembly of the material contained within. 

7.6.2 Final Submittal. The AE shall prepare and submit the 
final report when all sections of .the report are 100% complete and 
all comments from the interim submittal have been resolved. The 
AE shall submit the Scope of Work for the study and any :modifica- 
tions to the Scope of Work as an appendix to the submittal. The 
report shall contain a narrative summary of conclusions and recom¬ 
mendations, together with all raw and supporting fata methods ^ 
used, and sources of information. The report shall integrate all 
aspects of the study. The recommended projects, as determined rn 
accordance with paragraph 5, shall be presented in order of priori 
ty by SIR. The lists of ECOs specified m paragraph [7.6.1] sn 
also be included for continuity. The final report and all appendi¬ 
ces shall be bound in standard three-ring binders which will alio 
repeated disassembly and reassembly. The final report shall be 
arranged to include: 

a. An Executive’ Summary to give a brief overview of what was 
accomplished and the results of this study using graphs, tables 
and charts as much as possible (See Annex B for minimum reg 
ments). 

b. The narrative report describing the problem to be studied,, 
the approach to be used, and the results of this study. 

c. Documentation for the recommended projects (includes LCCA 
Summary Sheets). 

d. Appendices to include as a minimum: * 

1) Energy cdst development and backup data 

2) Detailed calculations 

3) Cost estimates 

4) Computer printouts (where applicable) 
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5) Scope of Work 




DRAFT 

Chyru^ A 

FAMILY HOUSING INSULATION STUDY 

MAY 2 6 1993 

SCOPE OF WORK 


1. Purpose , specific Energy conservation Opportunities, (ECOs) 
to tighten the building envelope will be analyzed against 
existing conditions'using'Energy Conservation Investment Program 
(ECIPJ criteria. 

2 . Buildings to be Evaluated . The- study population consists of 
six different family housing models. Floor plans will be 
provided by the Installation. The specific units will be 
selected based on occupancy status at the time of study 
commencement. The different model types are as follows: 


a. Gerber Village, 100 Area, 2 Story, 4 Bedroom House with 
Basement; 

b. Gerber Village, 100 Area, 2 Story, 4 Bedroom House 
without Basement; 


c. 166-171 Area, 3 Story, 3 Bedroom Townhouse; 

d. 400 Area, 1 Story, 3 Bedroom House, 'T' Shape; 

e. 400 Area, 1 Story, 4 Bedroom House, 'L' Shape; 

f. River Village, 1600 Area, 2 Story, Three Bedroom 
Townhouse. 


3. Building Audits . The Architect-Engineer (AE) shall audit the 
building envelop and heat/loss characteristics of the housing 
units listed above. All characteristics of the housing units 
that are relevant to evaluating the energy conservation 
opportunities, listed below, will be a part of the audit. 


4. Energy Conservation Opportunities (ECOs) . 

a. Weatherstrippinq/Caulking . The AE shall evaluate the 
cost/benefit of improving the weatherstripping/caulking where 
appropriate (e.g., doors, windows). For this ECO, it will be 
assumed that the doors and windows will not be replaced. 




b. Insulation . The AE shall determine the appropriate type 
and, quantity of insulation, based on the audit findings. Insulation 
installation/enhancement will be^ evaluated'to tighten the building 
envelop (e.g., walls, attic, basement, crawl spaces). The 
cost/benefits will be calculated. 

. storm Doors . The cost/benefits shall be calculated for 
the installation/replacement of storm' doors, included in this ECO 
will be replacement‘-of door frames and'any necessary 
weatherstripping. 

d. Storm Windows . The cost/benefits shall be calculated for 
the replacement of windows and the installation/replacement of 
storm windows (interior/exterior). Included in this ECO will be 
replacement of frames and weatherstripping on the frame. 

e. Ventilation Systems . The cost/benefits shall be. 
calculated for the installation/replacement of attic ventilating 
systems. 


f. Building Envelop . The AE shall identify additional energy 
conservation opportunities relative to insulation that are not 
listed above. 

g. Exterior Modifications . All modifications effecting the 
exterior of the housing unit(s) shall be reviewed and approved 
through the Environmental and Natural Resources Division of the 
Fort Belvoir Directorate of Public Works subsequent to the prefinal 
submittal. 

5 . ECO Analysis . The ECOs listed above will be analyzed against 
the existing conditions for each model type and projected out over 
the model population. Each ECO will be analyzed individually, per 
area listed in paragraph 2 above, for energy and cost savings using 
ECIP criteria. The program simulation used for the analyses will 
be approved by the Installation. The total project will be 
extrapolated into a complete ECIP document. The final document 
will be suitable for submission into the program for funding. 

6. Market Analysis . A market analysis will be conducted to 
determine efficient and reliable products to successfully realize 
the potential of each ECO. At least one product will be 
recommended for each ECO evaluated (e.g. window, door, 
weatherstripping). -Price information and specifications will be 
provided. Generalities will be unacceptable. 


V ■ 
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7. Submittals. The work accomplished shall be fully documented 
in a comprehensive.report. The report shall have a table of 
contents and »have-appendices. All- pages shall be: numbered,; even 
the appendices. The AE shall provide calculations needed to 
support all data presented. The calculations shall be an orderly 
step-by-step progression from the first assumption to the final 
number, showing how all numbers in the analysis were developed. 

All assumptions shall be clearly stated. Descriptions of the 
products, catalog quts, pertinent drawings, and sketches shall also 
be included. Each submittal shall, consist of three (3) copies, 
four bound and one (1) in a three ring binder. 

a. interim Submittal . The interim report shall present the 
work that has been accomplished to date, 'illustrate the methods 
and justifications of the approaches taken, and contain a plan for 
completing the remaining work. 

b. Prefinal submittal . The prefinal report shall be a 
comprehensive document detailing the analyses performed under this 
contract and the logical conclusions. 

c. Final Submittal . Any revisions or corrections resulting 
from comments made during the review of the prefinal report or 
during the presentation and review conference shall be incorporated 
into the final report. Pen and ink changes or etrata sheets will 
not be acceptable. 

d. comments . Government comments to all submittals, except 
the final submittal, will be delivered to the AE in written form. 
The Government will require two weeks to review each submittal. 
Meetings will be scheduled as necessary to discuss those comments 
that the AE does not concur with or does not understand. 

8. interviews . The AE shall conduct entry and exit interviews 
with representatives from the Directorate of Engineering and 
Housing before starting work at the installation and after 
completion of the prefinal submittal. The interviews shall be 
scheduled at least one week in advance. 

a. Entry . The entry interview shall thoroughly brief and 
describe procedures for the study and shall be conducted prior to 
commencing work on the study. 


b. Exit . The.exit interview shall summarize the work 
performed and present the conclusions and recommendations. 



9. services and Materials. All services, “ ter ^i s i,i* b “^ nl ?"g d 
travel necessary to perform the work and render the data required 
under this contract are included .in the' lump sum of the .contract. 


10. Deliverables . 

. a . Tn-t-grim submittal . calendar days from date of receipt 

by the AE firm of the delivery order. _ - 

b. Prefinal Submittal . JPcalendar days from date of receipt 
by the AE firm of review comments on interim submittal. 

c. Final Submittal . i? calendar days from receipt by the AE 
firm of review comments on the prefinal stibmittal. 

d Government Rev iew Time . Government review and comments 
on the interim submittal will normally take one to weeks. 

-too/* 
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Xf-^L L J.C uriiiTJHTrr niwi* The buildings'in this study will bff^bject 
to the computer modeling requirement s of paragraph 2. 6, 

able simulation programs follow: 

a. Building Loads and System Thermodynamics (BLAST) * 




A-E *£>f}4llo$e 

A computer program 

. - . ^ _4-V 


b. DOE 2. IB * 

c. carrier E20 or Hourly Analysis Program (HAP) ** 

G> Trane Air-Conditioning Economics (TRACE) ** 

tmT^yole Cost^ in Oe^T^ is ^aUable'friths 
BLAST Support Office in Urban*' ■ the economic calcula- 
computer P£°9£am can e use ^ The AE is enC0 uraged to obtain 

a^us^h^computer program. >he BLAST Support Office can be 
333-3977 or (800) 842-5278. 




f 
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# f^TETLs 1110-3-254, 
Space plating (if applicable), 


Use of Electric Power for Comfort 
and 1110-3-282, Energy Conservation 


(* 3 -) Architectural and Engineering Instructions. 


3/(3) Energy Conservation Investment Program (ECIP) 

1 Guidance, dated 4 Nov 1992 and the latest revision with current 
energy prices and discount factors for life cycle cost analysis. 


$((&) TM 5-785, Engineering Weather Data, TM 5-800-2, Gener¬ 
al Criteria Preparation of Cost Estimates. 

^ (g) ar 5-4, Change No. 1, Department of the Army Produc¬ 
tivity Improvement Program. 

AR 415-15, 1 Jan84, Military Construction, Army (MCA) 


Program Development 

*■<71 The latest 


MCP Index. 
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ANNEX B 


EXECUTIVE SUMMARY GUIDELINE 


1. Introduction. 

2.. Building Data (types, number of similar buildings, .sizes, 

* etc.) • • 

v T 

3. Present Energy Consumption of Buildings or Systems Studied. 

Total Annual Energy Used. 

o Source Energy Consumption. 

-Electricity - KWH, Dollars, BTU 
Fuel Oil - GALS, Dollars, BTU 
■-''Natural Gas - THERMS, Dollars, BTU 
Propane - GALS, Dollars, BTU 

ether - QTY, Dollars, BTU 

4. Reevaluated Projects Results. 

5. Energy Conservation Analysis, 
i/b ECOs Investigated. 

-''o ECOs Recommended. 

v/o ECOs Rejected. (Provide economics or reasons) 

v'' o EGTP Projects Developed. (Provide list)* 

o Non-ECIP Projects Developed. (Provide list)* 

o Operational or Policy Change Recommendations. 

* Include the following data from the life cycle cost analy¬ 
sis summary sheet: —the cost (construction plus SIOH), the annual 
energy savings (type and amount),/the annual dollar savings, the 
SIR, the simple payback period and the analysis date. 

6. Energy and Cost Savings. 


o Total Potential Energy and Cost Savings, 
o Percentage of Energy Conserved. 

o Energy Use and Cost Before and After the Energy Conserva¬ 
tion Opportunities are Implemented. 
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DEPARTMENT OF THE ARMY 
ASSISTANT CHIEF OF STAFF FOR INSTALLATION MANAGEMENT 
600 ARMY PENTAGON 
WASHINGTON DC 20310-0600 



DAIM-FDF-U 

MEMORANDUM FOR SEE DISTRIBUTION 




I i) JAN 1594 

slll Z 

SUBJECT: Energy Conservation Investment Program (ECIP) Guidance 

^_ ______ 

1. The purpose of this memorandum is to provide updated guidance 
for the Energy conservation Investment Program (ECIP). 
guidance is effective upon receipt and will be applied to FY95 

ubmissions and management of all current projects. 

2. The ECIP is a special Military Construction (MILCON) funded 
program to improve the energy efficiency of existing facilities. 
Projects funded under ECIP can improve living and working 
conditions of Army personnel, enhance mission capabilities, and 
decrease negative environmental impacts of energy systems. .fy nds 
designated for ECIP are managed by DOD and do not compete with 
Army's MCA program. The ECIP MILCON program has separate project 
submission and execution requirements. 




3. The National Energy Policy Act (PL 102-486) and recent DOD 
guidance have placed renewed emphasis on energy conservation* 
Installations/MACOMs should use ECIP, along with other programs, 
to assist in meeting the Army's energy reduction goals. 

4. Enclosure provides the new ECIP guidance. The following 
significant points are highlighted: 

a. The Army share of ECIP funding ($12.8 million per year 
FY94 through FY97) is expected to substantially increase. Well 
documented and justified projects are important in competing for 

these resources. 

/ 

b. Projects are ranked by savings to investment ratio, 
therefore, an accurate and complete economic analysis is 
important. 

c. The economic analysis guidance has been updated to 
include the most recent discount and energy escalation factors. 


d. The guidance, can be used for developing energy 
conservation, water conservation, and alternate and renewable 
energy resource projects. 


e. Because of increasing emphasis _p^pgram s^tatus, new 
guidance on reporting is provided to keep DOD - wifrcrahed of project 
execution and results. 81 Z HJ £- JLffl 
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SOBJECT^'^Energy consservation Investment Program (ECIP) Guidance 

OS S ARMY t CRXMXNAX. C INVESTIGATION COMMAHD, (ATTN! CISP-EH) 

US"aPMV STRATEGIC DEFENSE COMMAND, (ATTN: CSSD-EN) 

Us'Zmy'rESERVE 1 'COMMAND^ (ATTN: AFRC-EN) , 

ATLANTA, GA 30331-5099 

SUPERINTENDENT, 

US MILITARY ACADEMY, (ATTN: MAEN-A) 

WEST POINT, NY 10996-1592 

US M Am2y E DIVISION, TRANSATLANTIC, (ATTN: CETAD) 

P.O. BOX 2250, WINCHESTER, VA 22604-1450 
US ARMY ENGINEER DIVISION, HUNTSVILLE, (ATTN: CEHND). 

P.O. BOX 1600, HUNTSVILLE, AL 35807-4301 r>™r>n\ 

US ARMY ENGINEER DIVISION, MISSOURI RIVER, ..SS? 0 * 

P.O. BOX 103 DOWNTOWN STATION, OMAHA, NE 6 8 3.01-0103 
US ARMY ENGINEER DIVISION, NEW ENGLAND, (ATTN: CENED) 

424 TRAPELO ROAD, WALTHAM, MA 0224-9149 
US ARMY ENGINEER DIVISION, NORTH ATLANTIC, (ATTN: CENAD) 

90 CHURCH STREET, NEW YORK, NY 10007-2979 nT?TrDn a 

US ARMY ENGINEER DIVISION, NORTH PACIFIC, (ATTN: CENPD) 

P.O. BOX 2870, PORTLAND, OR 97208-2870 
US ARMY ENGINEER DIVISION, OHIO RIVER, (ATTN: CEORD) 

P.O. BOX 1159, CINCINNATI, OH 45201-1159 
US ARMY ENGINEER DIVISION, PACIFIC OCEAN, (ATTN: CEPOD) 

PORT SHAFTER. HI 96858-5440 

US ARMY ENGINEER DIVISION, SOUTH ATLANTIC, (*TTN:,-55?^ 

77 FORSYTH STREET, ROOM 313, ATLANTA, GA 30335-6801 
US ARMY ENGINEER DIVISION, SOUTH PACIFIC, (ATTN: C ESPD) 

630 SANSOME STREET, ROOM 720, SAN FRANCISCO, CA 94111 2 
US ARMY ENGINEER DIVISION, SOUTHWESTERN, (ATTN: CESWD) 

1114 COMMERCE STREET, DALLAS, TX 75242-0216 
US ARMY CONSTRUCTION ENGINEERING RESEARCH LABORATORY, 
rATTN* CECER-ES), P.O. BOX 9005, CHAMPAIGN, IL 61826-9005 
US ARMY ENGINEER ACTIVITY, CAPITAL AREA, (ATTN: CENAC-CD) 
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SUBJECT:" Energy Conservation Investment Program (ECIP) Guidance 


5. In summary, funding for the ECIP program is increasing and 
new opportunities exist for MILCON energy and water conservation 
projects. The enclosed documentation should help prepare 
effective projects. 

6. We strongly encourage your continued support and partici¬ 
pation in this important program. For further information, 
please contact Henry Gignilliat, DAIM-FDF-U, at (703) 355-2003 
or DSN 345-2003. 

FOR THE DIRECTOR OF 
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US ARMY MILITARY DISTRICT OF WASHINGTON, (ATTN: ANEN) 

FORT MCNAIR, DC 20319-5050 
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ENERGY CONSERVATION IN V ESTMENT PROGRAM (ECIP) CVIBAflCE 

1. DEFINITION* ECIP is a subset of the Military Construction 
(MILCON) program specifically designated for energy saving 
projects for facilities. It is used to fund any MILCON scope 
projects that are initiated to reduce energy use through 
construction of new, high efficiency energy systems or the 
improvement and modernization of existing Army owned energy 
systems, buildings, or facilities for which the Department of the 
Army pays for the energy. 

2. SCOPE : The currently projected funding levels of ECIP not 
including design is $50 million per year as shown below: 

$Millions 

FY94 FY95 FY96 FY97 FY98 FY99 

12.8 12.8 12.8 12.8 

19.3 19.3 19.3 19.3 to be 

2.5 2.5 2.5 2.5 determined 

14.9 14.9 14.9 14.9 

50.0 50.0 50.0 50.0 

NOTE: Additional opportunity for MILCON funds are expected each 

program year. A sufficient supply of competitive ECIP projects 
can result in an increase in Army ECIP funding for any given 
fiscal year. 

3. GENERAL : 

a. ECIP projects will be prioritized on the basis of the 
greatest life cycle payback as determined by the savings- 
investment-ratio (SIR). The SIR will be calculated by the 
economic .analysis method contained in this guidance. 

b. The SIR calculation will be performed using the mode of 
analysis of the National Institute of Standards and Technology 
(NIST) Handbook 135, "Life Cycle Cost Manual for the Federal 
Energy Management Program." A recommended simplified economic 
analysis summary format is provided in Appendix A. 

c. A life cycle cost analysis for each overall project and 
for each discrete retrofit action (i.e., storm windows, 
insulation, economizer, etc.) will be performed and be included 
with the DD Form 1391. project documents submitted for 

consideration. 

d. Overall projects and discrete portion of projects must 
have a SIR equal to or greater than 1.25. 
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e. All SIR calculations and analyses will be based upon the 
recommended economic life, (See Appendix B), the useful life of 
the retrofit action, or the remaining life of the facility 
affected, whichever is least. 

f. Present worth discounting will be done using the current 
year discount factor (3.1%). Uniform present worth (UPW) and 
single present worth (SPW) factors for use in determining present 
worth of non-energy costs/savings are given in Tables A and B 
respectively. Uniform present worth (UPW) factors for annual 
energy costs/savings for the various regions are given in Tables 
1 through 5. Overseas installations will use the U.S. average 
(Table 5). These present worth factors will be used until 
superseded by new guidance. 

g. The estimated construction cost, the labor and material 
costs, and the actual current unit costs of the energy at the 
facility, rather than stock fund prices, will be used as the 
basis for energy cost analysis. (Stock fund prices might be out 
of date and include storage and other overhead costs.) 

h. Care will be taken in computing energy sayings to ensure 
that energy savings are not duplicated between projects or 
portions of projects. 

i. Temporary Buildings 

For each temporary building included in a project, separate 
documentation is required showing, a mini mu m 10 year continuing 
need for active building retention after retrofit, the specific 
retrofit action applicable and an economic, analysis supporting 
the specific retrofit. 

Temporary buildings in ECIP projects will be documented as 
included in an installations annual real property utilization 
survey (AR 405-70). Projects for temporary buildings on 
semiactive installations should address areas where savings will 
result during seasonal use, e.g., hot water. 

j. Non-Approoriated Funded F acilities 

Non-appropriated funded facilities will not be included in 
an ECIP project without an accompanying statement certifying that 
utility costs are paid for by the Army. 


4. 


PROJECT 




NATION : 


a. DD Forms 1391 will contain the notation "ECIP" in the 
title block and will include a line item identification, 
description, location, CWE, total project SIR, annual dollar 
savings and annual energy savings. 


b. Project submittal will include copies of the life cycle 
analyses for the discrete portions and of the overall project. 




Supporting documentation consisting of re^etermined^ill be 

economic calculations showing how savings wn determined will 

included in the submittal. Sample format 

summary sheet are provided in Appendix A. Computer generatea 
summaries are acceptable provided they conform to the above 

guidance. 

e Proiect descriptions must clearly define the 
conservation measures from which the energy savings wil]U result 
anS Se specific facilities being built or modified by the 
project. 

d. Project documentation shall be in metric units , 

suDDort of goals established under Executive °f der e 12 ’™ Metr 
Usage in Federal Government Programs" dated July 25, 1991. 

e. Project documentation will include a statement regarding 

whether or not the installation affected by the *tion 

considered for closure or realignment. If so, an explan;ati«on 
must be provided for why the project is being considered m fac 
of the closure or realignment. 


a> Por purposes of calculating energy savings, the 
following conversion factors are to be used: 


Purchased Electric Power 
Purchased Steam 
Distillate Fuel Oil 
Natural Gas 
LPG, Propane, Butane 
Bituminous Coal 

Anthracite Coal 

Residual Fuel Oil 


3,413 BTU/KWh 
1,340 BTU/lb 
138,700 BTO/gal 
1,031 BTO/CU ft 
95,000 BTU/gal 
24,580,000 BTU/ 
Short Ton 


3.6 MJ/kwh 
1.41 MJ/lb 

38.6 MJ/L 
38.85 MJ/cu m 

24.6 MJ/L 
28,592 MJ/ 

metric ton 
29,546 MJ/ 
metric ton 


25,400,000 BTU/ 29,546 MJ/ 

Short Ton metric t 

Average thermal content of oil 
at each installation 


b Purchased energy is defined as being generated offsite. 
For special'cases where^lectric power or steam is obtaxned^from 
on-site sources, the actual average gross energy input to the 
generating plant will be used. 

c The term "coal" does not include lignite. Where lignite 
is involved, the Bureau of Mines average value for the source 
field shall be used. 

d. Where refuse derived fuel (RDF) is involved, the heat 
value shall be the average of the RDF being used or proposed. 

e. When the average fuel oil heating value is accurately 
known through laboratory testing for a specific ^“^ary 
installation, that value may be used in lieu of the amount 
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specified in paragraph 5.a. 

f Full enerav credit may be taken for conversion from 
fossil*fuels or electric power to solar, wind, RDF, or geotherma 
energy less the calculated average yearly standby requirement. 

6. ECONOMIC ANALYSIS : The savings-to-investment ratios and 

payback periods shall be arrived at using the following guidance. 

a. Life Cycle Cost (LCC) analyses are to be performed on 
all projects, and discrete elements of projects, using the method 
required by 10 CFR, Part 436, Subpart A. 

b. The National Institute of Standards and Technology 
(NIST) has developed the following three tools (available 
NIST by calling (703) 243-4900) to assist in the economic 
analysis of candidate ECIP projects: 

m Life-Cvcle mg +Hna Manual fo r the Fe deral Energy M^pagejne nt 
Program ! NIST Handbook135 (current version 1987) 


/2 \ present wnrt.h Factors for Life-Cvcle Cost Studies in .the 

offense , 

mtt.con Design dated 18 March 1991, which includes furtner 
clarification of the basic life cycle analysis assumptions and 

criteria . 

(3) ntst "Building Life C y cle Cost" (BLCC) PPIPPUtgr Prgg EflB* 

Note: Use the most recent version available - Latest version 3.2, 

October 1, 1992. 

The Life Cycle Cost in Design (LCCID) computer program can also 
be used to perform economic analyses. The LCCID program and 
application assistance is available from the Building Loa s 
Analysis System Thermodynamics (BLAST) Support Office, Army 
Construction Engineering Research Laboratory, IL, by calling 
1-800-842-5278. 

c. Actual cost of the energy purchased for use at the 
facility (i.e., cost to the Government, not Defense Fuel Supply 
Center (DFSC) or Defense Base Operating Fund stock fund prices) 
will be used as the basis for energy cost analysis. The format 
to be used for ECIP Economic Analysis included in paragraph he 
of the UD 1391 submittal is given in Appendix A. 


7. PROGRAMMING CRITERIA: 

a. ECIP projects will be prioritized and ranked for funding 
on the basis of the greatest potential life—cycle payback for 
dollar invested as indicate by SIR. 

b. Projects which substitute renewable energy for 
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nonrenewable energy or include water conservation can be 
subjectively considered for increased priority based on the 
magnitude of their additional benefits. 

c Since there is uncertainty over future force level and 
base structure, a sensitivity analysis must be conducted to 
determine if there is likelihood that expected changes might 
alter the economic benefits. Increased risk identified as a 
result of this sensitivity analysis may be used to lower, a 
proj ect 1 s programming priority. 


d The minimum economic return for inclusion of an ECIP 
project is a SIR greater than 1.25 and a simple payback period 
that is less than 10 years. 


e. Energy Monitoring and Control System projects must have 
the Installation Commander's certification that appropriate 
resources will be committed to effectively operate the system 
over the life cycle of the investment. 


f. Projects will be classified into one of the ten 
categories listed in Appendix B. A project will be classified 
under a category if at least 75 percent of the scope of work 
falls under that category. Projects which do not contain at _ ^ _ 
least 75 percent of any category shall be classified as Facility 
Energy Improvement" projects. 


8. ANNUAL REPORT : 

a. Each participating MACOM, with assistance of the 
installation and District Engineers, will submit to DAIM-FD-u 
by 1 February each year, an ECIP annual summary report. 

b. The report will include, for each FY program not 
previously reported as complete, a listing (based on the lates 
scope) of the MACOM's projects along with the actual expenditure 
for completed projects or current working estimate, annual energy 
savings (MBTU), and first year cost savings ($000). Current 
engineering .estimates may be used if actual validated energy 
savings data is not available. 

c. A separate information sheet shall be submitted for any 
project canceled, deferred beyond the program year authorized or 
whose current cost or scope is changed by more than 25% from the 
original estimate, or whose current dollar or energy savings 
(estimated or actual) is less than 75% of the amount originally 
reported. This information sheet will explain the technical 
and/or the economic basis for the change. 


9. PROGRAM REVIEW : 

a. A program review will be conducted by DOD mid year to 
determine the status of the program execution and to verifY the 
projected savings. In addition, the Defense Inspector General 




will make periodic audits of ECIP as part of the overall audit of 
the Energy Resource Management Program. 

b. To maintain creditability of the ECIP and provide and 
explain current project data which is not in agreement with data 
as approved by DOD, it is essential that documentation be 
diligently maintained by installations, MACOMs and District 
Engineers. The data should include scope and scope changes, 
design projection, and auditable trails of cost, cost avoidance, 
energy savings, savings to investment ratios, simple payback, 
etc. Each level of command should assist in maintaining the 
audit trails in order to provide quick positive response to DoD. 

10. management RESPONSIBILITIES : MACOMs and installations, 

Corps of Engineer Divisions and Districts, within their area of 
responsibility, will: 

a. Identify and accomplish all energy conservation measures 
with a 10 year or less payback; 

b. Submit project documentation, through the normal 
Military Construction review and verification process, to the 
Assistant Secretary of the Army for Installation Management - 
(DAIM-FDF-U) by 1 February each year for the following Fiscal 
Year; 


c. Ensure that all cost-effective low-cost/no-cost 
conservation and rehabilitation actions which would reduce an 
individual ECIP project scope, and are executable within 
available installation resources, are taken prior to project 
development; 

d. Ensure that all projects are designed and constructed 
within the original scope as forwarded to Congress and within 
funds allocated by the OSD comptroller; 

e. Ensure that all monies authorized and appropriated for 
ECIP are used .for energy conservation purposes; 

f. Reevaluate savings estimates and program compliance 
whenever scope, savings or cost estimates change by more than 25 
percent; 

g. Revalidate all projects prior to requesting advertising 
authority to ensure that contemplated benefits will still accrue. 

Projects may be considered valid if the Savings-to— 
Investment ratio remains above 1.25. This will ensure that 
projects funded within the 25% variation allowance still 
achieve a positive return on investment over the life of the 
project. However, for programming purposes, ECIP projects 
with comparatively low savings-to-investment ratios are less 
likely to be funded than those with high ratios. 
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Tn 4 -V 10 event- that a project cost estimate changes by more 
than h 25 percent of that furnished to Congress (the original 
*»«ti«ate P attached to the DD 1391 submitted to DOD) or the 
scope is reduced by 25 percent to allow award within the 
original estimate/notify the Assistant Secretary of the 
Army for Installation Management (DAIM-FDR) of the 
circumstances causing the contract change. Contractsand 
contract modifications may be awarded 21 days after DAIM-FDR 
notifies OSD provided no objections exist. Contracts and 
contract modifications may be awarded prior to the 21 day 
period with OSD concurrence; 

h. Maintain current, auditable documentation on execution 
status and the projected and realized savings for each approved 
ECIP project. Auditable documentation includes section 11C and 
11D of the DD 1391 (see sample at enclosure 1), including basic 
engineering and economic calculations; 

i Provide an annual report on the status of the ECIP to 
Office*of Assistant Chief of Staff for Installation Management 
(DAIM-FDF-U) by February 1 of each year (Section 8) for 
incorporation by DOD in Department of Energy's report to 
congress. 

The report shall also include a project status list of all 
ECIP projects for each of the past five years indicating: 
original approved costs; current working estimates; the 
original and current estimated savings, savings-to- 
investment ratio, and payback periods; and whether or not 
the contract has been awarded, completed, cancelled, or 
deferred. Computer generated reports in spread sheet format 
are acceptable in accordance with the sample format provided 
in Appendix C. 


Projects added will be identified without an original 
estimate and projects cancelled or deferred without a 
current working estimate. Projects added, deferred, 
cancelled or changed by more than 25 percent, will be 
identified in the status column. 



The following UPW factors (Table A) for annual recurring 
and SPW factors (Table B) for non-recurring costs/savings are 
based on a 3.1% discount rate. 


TABLE A 


TABLE B 


STUDY PERIOD UPW FACTOR 
YEARS 


STUDY PERIOD 
YEARS 


SPW FACTOR 


1 

0.97 

2 

1.91 

3 

2.82 

4 

3.71 

5 

4.57 

6 

5.40 

7 

6.21 

8 

6.99 

9 

7.75 

10 

8.49 

11 

9.20 

12 

9.89 

13 

10.57 

14 

11.22 

15 

11.85 

16 

12.47 

17 

13.06 

18 

13.64 

19 

14.20 

20 

14.74 

21 

15.27 

22 

15.78 

23 

16.27 

24 

16.75 

25 

17.22 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


0.97 
0.94 
0.91 
0.89 
0.86 
0.83 
0.81 
0.78 
0.76 
0.74 
0.71 
0.69 
0.67 
0.65 - 

0.63 
0.61 
0.60 
0.58 
0.56 
0.54 
0.53 
0.51 
0.50 
0.48 
0.47 
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TABLES 1 THROUGH 5 


Discount Factors Adjusted for Energy Price Escalation 

The following "modified” uniform present worth (UPW) 
discount factors are based on a 3.1% discount rate and include 
the projected escalation rates in energy prices from 1993 to 2028 
for the 4 Census Regions and the United States average. The 
factors are modified in the sense that they incorporate projected 
energy prices changes. The UPW factors incorporate rates of 
change in energy prices computed from indices projected by the 
Energy Information Administration (EIA) of the U.S. Department of 
Energy. The EIA data are stated as annual averages. Therefore, 
the factors are not tied to a particular calendar date in the 
year. 

TABLE 1-CENSUS REGION 1:Maine, New Hampshire, Vermont, 
Massachusetts, Connecticut, Rhode Island, New York, New Jersey, 
Pennsylvania 

TABLE 2-CENSUS REGION 2:Ohio, Indiana, Illinois, 

Michigan,Wisconsin, Minnesota, Iowa, Missouri, North Dakota, 

South Dakota, Nebraska, Kansas 

TABLE 3-CENSUS REGION 3:Delaware, Maryland, District of Columbia, 
Virginia, West Virginia, North Carolina, South Carolina, Georgia, 
Florida, Kentucky, Tennessee, Alabama, Mississippi, Arkansas, 
Louisiana, Oklahoma, Texas 

TABLE 4-CENSUS REGION 4:Montana, Idaho, Wyoming, Colorado, New 
Mexico, Arizona, Utah, Nevada, Washington, Oregon, California, 
Alaska, Hawaii 

TABLE 5-CENSUS REGION 5:United States Average to be used for all 
OCONUS 
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General 


The form on page Al is to be used for determining Savings 

to Investment Ratios (SIR) for complete ECIP proje.Jh^cost^f 
discrete portions of projects. In using this form, the co« s t 
construction; supervision; inspection and overhead c ^rina'and 
costs, salvage value; unit costs of energy; and recurrrng and 
nonrecurring non-energy costs are determined as of the date the 
analysis is made. 

Title Block 

Identify project title (see Appendix B) , and if applicable, 
the discrete portion of the project being analyzed. The 
installation Region is determined by its location (see Tables 1 
through 5). (OCONUS use Table 5). The economic life 1S th 
period of time over which the savings from a project may 
reasonably be expected to accrue (see Appendix B). 

Line 1 Investment Cost 

All investment costs are determined as of the date the 
analysis is made. Salvage value is the tesidual value of 
existing equipment removed as a result of the retrofit 
Investment costs do not include energy costs, p^liminary 

design, nor analysis costs since these efforts are hy 

Executive Order, legislation, or DoD requirements and are 
therefore considered sunk costs. 

Line 2 En ergy Savings 

By definition ECIP projects must save money, therefore 
there will always be an overall energy cost savings. * h ® 
savings may include increases m use of one fuel and an decrease 
in use another. Use conversion factors m paragraph 3 of the 
guidance to convert to MBTUs and metric units. (On the economic 
summary sheet indicate energy savings and unit energy 
metric in parentheses.) If the energy source fu ^ **?*.>* "J* 
listed include it under line 2G. The cost per MBTU (MJoules) 

(1) is'the -cost of energy at the installation on the date of e 
analysis - For each fuel, attach information to show and 
substantiate the energy savings ( 2 ) claimed. The araual savings 
is the product of (1) x (2). The discount (UPW) factors (4) are 
obtained from the appropriate table l through 5. Forenergy 
sources not listed in tables 1 through 5 and demand savings, us e 
the UPW factors from Table A. The discounted savings (5) are 
determined by multiplying (3) x (4). 

Line 3 Non-Enerq v savings 

Annual recurring savings/costs will include items such as 
electrical demand savings, operator/maintenance sayings (labor 
and materials). Non-recurring savings/costs will include 
periodic maintenance and integral parts replacement costs. All 
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ENERGY CONSERVATION PROJECT TYPES 
(Recommended Economic Analysis Life) 


category Title 


Description 


1. EMCS or HVAC Controls 
(10 years) 


Projects which centrally control energy systems with 
the ability to automatically adjust temperature, 
shed electrical loads, control motor speeds or adjust 
lighting intensities. 


2. Steam and Condensate 
Systems 
(15 years) 


Projects to install condensate lines, crosB connect 
lines, distribution system loops, repair or install 
insulation and steam flow meters and controls. 


3. Boiler Plant 

Modifications 
(20 years) 


Projects to upgrade or replace central boilers or 
ancillary equipment to improve overall efficiency. 

This includes fuel switching of dual fuel conversions. 


4. Heating, Ventilating, 

Air-Conditioning (HVAC) 
(20 years) 


Projects to install more energy efficient heating, 
cooling, ventilation or hot water heating equipment. 
This includes the HVAC distribution systems (ducts, 
pipes, etc). 


5. Weatherization 
(20 years) 


Projects improving the thermal envelope of a 
building. This includes building insulation (wall, 
roof, foundation), insulated doors, windows, 
vestibules, earth berming, shading, etc). 


6. Lighting Systems 
(15 years) 


Projects to install replacement lighting systems and 
controls. This would Include daylighting, new 
fixtures, lamps, ballasts, photocells, motion sensors, 
IR sensors, light wells, highly reflective painting, 
etc. 


7. Energy Recovery Systems 
(20 years) 


Projects to install heat exchangers, regenerators, heat 
reclaim units or recapture energy lost to the 
environment. 


8 . 


Electrical Energy Systems 
(20 years) 


Projects that will increase the energy efficiency of an 
electrical device or system or reduce cost by reducing 
peak demand. 


9 . 


Renewable Energy Systems 
(20 years) 


Any project utilizing renewable energy. This includes 
active solar heating, cooling, hot water, industrial 
process heat, photovoltaic, wind, biomass, geothermal, 
and passive solar applications. 


10. Facility Energy 
Improvements 
(20 years) 


Multiple category projects or those that do not fall 
into any other category. 


Appendix B 
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Appendix K 

Comments and Responses 



CNia.'SO 

Minutes of Meetinc 


Project: Ft. BelVOlI 


• t Winn StudY Date: 11/22/94 Page 
ir Family Housing Insulation btuay _ 


2 of 


Subject 


General Discussion 


Review of Comments 


V > 


_ n«rl«ton/Actio n Summer- 

The Interim Submittal (record copy ^ d pJ°p^al re-submittal should 

a result of revtew comments. 

HawkprovW acopy of wT 

S5SKSS id can be followed for this study. 

Ml data from the Life Cyc.e Cos, Analysis Summary sheets should 
^tabulated in the Executive Summary. 

Ml ECOs should be listed with results >*£££** ‘ “gf ” mt ° 
projects, with appropriate P r0 S r Analysis Summary 

Agreed Upon Course of Action: 

Hawk's Comments: 

11 EYP will include a copy of the “^ dons are madt 

^u^trsa^douwillbeusedto 

reference the appropriate comment. 

1 2 . 5 . These comments where covered in the above referenced 
General Discussion. 

1 6 EY p will list aU ECOs in a tabular form in the Executive 
Summary. 

This covers the same subject as comment 6. 

The ECOs were not packaged * 

d^X^Srm^andt^^to: 

STS® - " e Summary - 




Minutes of Meeting 


Project: Ft. Belvoir Family Housing Insulation Study Date: 11/22/94 Page 3 of 5 




Decision/Action Sum mar 


Stumbaugh's Comments: 

1. EYP will include page number references in the Table of 
Contents. 

2. This comment was covered in the General Discussion 
referenced above. 

3. EYP will state in the Executive Summary that the 5% 
sample of units is assumed to be representative of the entire 
study area. 

4. The savings was not double counted but the wording was 
redundant. EYP will change the sentence 'Each ECO will 
be analyzed....' to read 'See Section IV BUILDING 
ANALYSIS, paragraph B.2 for detailed description of 
procedure for ECO selection. 

5. EYP will state all assumptions. 


EYP will change all references to 'DEH (Directorate of 
Engineering and Housing)' to read 'DPW (Directorate of 
Public Works). 

No actions have been recommended in paragraph 4. In 
paragraph 5 insulation of water heaters in unheated crawl 
spaces, the activation of whole house (ceiling) fans and 
selective replacement of incandescent light fixtures with 
fluorescent type. The term 'old forests’ is correct and will 


EYP will correlate the listing of ECOs in paragraph 3 to 
those found on page 6 including those rejected. 

EYP will delete the redundant reference to description of 
work. 
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Minutes of Meeting 


project: Ft Belvoir Family Housing Insulation Study Date: 11/22/94 Page 4 of 5 


Subject 


10 . 


Decision/Action Summary 


EYP will explain the lighting to be changed and provide the 
justification for the decision. 


11. EYP assumed that the occupants could perform the duty of 
'night setback' without the need for a programmable 
thermostat. This assumption was challenged by the Mr. 
Hawk and Mr. Stumbaugh. EYP will give further 
consideration to the use of programmable thermostats. 


12. EYP will define the * on every page that it appears. 


13. EYP will include the * on paragraph C. 


Purnell's Comments (*Updated 12/15/94 to include response from 

EYP): 

1. EYP will number all pages including the appendices. 

2. EYP will describe the efficiency of the air cooled 
condensing units where known. (*These are Trane XE-1000 
series units, with SEER in the range of 9.5-10.5) 

3. EYP will explain the schedules of occupancy used in the 
study. (*It is correct that the assumption was made that the 
typical housing unit was essentially unoccupied during the 
daytime hours as shown in the ASEAM input files. This 
was the observation made during our site survey visits. The 
only ECO analyses which would be affected by the 
redefinition of 'occupied' vs. 'unoccupied' hours should they 
be revised are those of the "Programmable thermostats". 
Calculations of these ECO's will remain unchanged unless 
EYP is specifically directed to do so). 

4. EYP will explain all assumptions about the U-values of 
windows. (*ASHRAE recommends that an adjustment 
factor of 0.85-0.95 be applied to the U-factors of wood 
frame windows. For this study, a factor of 0.90 was used. 


K-3 





Minutes of Meeting 


Project: Ft. Belvoir Family Housing Insulation Study Date: 11/22/94 Page 5 of 5 


Subject 


Decision/Action Summary 


which is why the U-factor of windows is 0.49 instead of 
0.55) 


Re-submittal 


EYP will revise and resubmit the Pre Final report on January 18, 
1995. EYP will deliver one copy of the report to each of the 
following agencies: 


1. Mr. James Hawk 

CENAB, AE Acquisition Branch 
City Crescent Building 
10 S. Howard Street 
Baltimore, Maryland 21201 

2. USA Garrison - Ft. Belvoir 
Attention Mike Stumbaugh 
9430 Jackson Loop, Suite 107 
Ft. Belvoir, Virginia 22060 


3. U.S. Army Corps of Engineers 
Mobile, Alabama 

(Mr. Hawk is to provide the complete address for this 
agency) 

All copies of the report will be in three-ring binders. 


Payment 


Mr. James Hawk will process payment of an EYP invoice for 65% 
of the total contract amount for work completed to date. 
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Page: 1 


File: B:\FHINSULT.CMT 

Printed: Thursday October 20, 1994 at 11:52:54 a.m. 

Project Info: EEAP study for the insulation of Family Housing Units 
Hum Name Office Page/Sheet Discipline Rm/Deta! 

1 STUMBAUGH PWE TABLE-CONT MEC 

The table of contents Bhould reference the page numbers on which the sub; 
areas are found. 


2 STUMBAUGH PWE PAGE-1 MEC EX SUM 

The executive summary must be concise. The first paragraph is fine. The 
paragraph should be a list of the projects developed, including those 
ultimately rejected. Next should be the tabular results similar to those 
presently on page 7, again including the rejected projects. ECIP project 
should follow - including statements of work and any drawings necessary t 
complete the description. The executive summary should be designed for tt 
Director of Public Works to look at quickly, understand the gross numbers 
a decision, and be able to access the project documentation. Existing 
conditions and details on methodology must be relocated to the next port: 
the report. 

3 STUMBAUGH PWE PAGE-8 MEC II.B. 2. 

State in paragraph B.2. that the 5 percent sample will be assumed 
representative of the whole. 

i 

4 STUMBAUGH PWE PAGE-9 MEC II.B.4. 

ECO Analysis - Were the savings 'double-counted' using this method? How 
this section relate to page 21, paragraph 2.e. ? 


5 STUMBAUGH PWE PAGE-11 MEC _ _ III.B.2. 

Please make paragraph 2, 'Variances', clearer. Define significant variar 


6 STUMBAUGH PWE PAGE-15 MEC C.(2) 

DEH (Directorate of Engineering and Housing) is now the DPW (Directorate 
Public Works). Please change this reference throughout the report. 


7 STUMBAUGH PWE PAGE-16 MEC C.(4) + 

Is action recommended as a result of the findings in paragraphs 4, 5, am 
The term 'old forests' seems inaccurate in paragraph 6. 

8 STUMBAUGH PWE PAGE-21 MEC B.3. 

Please correlate the listing of ECOs in paragraph 3 to those found on pa? 
including those rejected. 


PAGE-21,22 MEC IV, C. 

should be consistent throughout the docut 

K-7^ 


9 STUMBAUGH PWE 

The descriptions of work (DoWs) 
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r - t?ile: B: \FHINSULT. CMT 

( printed: Thursday October 20, 1994 at 11:52:55 a.m. 

Project Info: EEAP study for the insulation of Family Housing Units 
Num Name Office Page/sheet Discipline Rm/Detail 


Bc = a 


They should be sufficient for a competent contractor to execute the project 
with a minimum of additional documentation. Drawings should be included as 
necessary. 


10 STUMBAUGH PWE PAGE-2 2 MEC IV. C. 

'Lighting Fixture Replacement' - The actual lighting to be changed must be , 
defined. Does this lighting include the exterior lighting? 


11 STUMBAUGH PWE PAGE-23 MEC 4.(4) 

Explain with greater clarity why the thermostats are not justifiable. 


12 S TOMBAUGH PWE PAGE-2 6 MEC TABLE 

Define the * on every page it is found. 


13 STUMBAUGH PWE PAGE-28 MEC 

The * should be included in paragraph C. 


14 STUMBAUGH PWE PAGE-28 + MEC DOWS 

The Descriptions of Work (DoWs) must bp sufficient for a competent contractor 
so execute the work with little additional documentation. Drawings should be 
included as necessary. The DoWs should be consistent throughout the document. 




J^october 17, 1994 
'/ Q xt Type = None 
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FAMILY HOUSING INSULATION (ECO) STUDY ® FT. BELVOIR, VA. 

File : K:\TECHDATA\ARMS\MECH\DB4340DP. DBF 

Office Page/Sheet Discipline^^^^^^Rm/Detail 


fin m Name _ === ==::=L=-========================= =!=SS============ 

1 == PURNELL CENABEN^M STUDY-GEN MEC INT - SUB ' 

Number all pages for reference. / 

Krtii-TSi* 

3 PURNELL CENABEN-DM !NTERIM-SUB MEC^ schedules^One 

Loads Input Files/Typical °^ u ^ e ?. S ^ur occupancy in these homes but with 
would assume that there would be 24 h p Y is no occupancy on 

some diversity factor assumed. Are you saying^ gaturdays from l00 0-2000 
weekdays from 0800-1800 ° fro £ 0800-1600 hours? After clarifying 

hours, and no new calculations are required, 

the schedule question, please verity 

._tt CENABEN-DM INTERIM-SUB MEC APPEND 

4 PURNELL ntuh/ft2-deg F does not match the .55 

Your U-Factors for windows, .49 Btun/t = , _ a(: > 25 4 Table 5. 

pieasfeipSin "c?” I? corrected ?hen verify if new calculations 

/ are required. 
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June 15,1994 


Mr. James Hawk 
CENAB/AE Acquisition Branch 
10 South Howard Street 
Baltimore, MD 21201 

Re: Record Interim Submittal 
Family Housing Insulation (ECO) Study 
COE Project No. DACA31-92-D-0061 
Delivery No. 0005 
EYP Project No. 60592.00 

Dear Mr. Hawk: 

EYP hereby submits the Record Interim Submittal of the referenced project as 
requested. This submittal incorporates all the corrections required by comments to 
date from your office and from Mr. Mike Stumbaugh of DPW/Fl Belvoir, including 
revisions of both narratives and calculations. 

EYP also responds to the second set of comments from Mr. D. Ruhl (dated April 28, 
1994) as follows: 

No.l We have eliminated consideration of recommending "circline fixtures" as 
replacement units for existing incandescent light fixtures as suggested. We 
are recommending the use of residential type surface-mounted, 4-foot long 
fluorescent fixtures using 40-w or 34-w (energy efficient) lamps, priced at 
$115.00 per fixture (installed) for the housing units. 

No.2 Per Mr. Cicincione's letter of May 20,1994, we understand that EYP will not 
be required to use LCCID, but will continue to use BLCC as the energy 
analysis routine for this study. 

No.3 Under the latest ECIP Guidance, the recommended energy analysis life for 
"weatherization", "HVAC Equipment" and "Electrical Energy System" is 20 
years. 

No.4 Please refer to response to No. 1. 

No.5 EYP will comply. 

EYP is working to complete this study and submit the Pre-Final Submittal on July 15, 
1994 per our agreement 



Mr. James Hawk 
CENAB/AE Acquisition Branch 
June 15,1994 
Page 2 


Please feel free to call me at (202) 471-5183 if there is any question in regard to this 
submittal. 


EINHORN YAFFEE PRESCOTT 
ARCHITECTURE & ENGINEERING, PC 


Julius Stone, P.E. 

Project Manager 

Enclosure (3 copies of Record Interim Submittal) 

cc: 

Mr. Mike Stumbaugh, DPW/Fl Belvoir 
File 
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Thursday April 28, 1994 
Last Sort Type = None 


Housing Insulation Study, Ft. Belvoir, Addendum 


File: C:\ARMS\PUBLIC\HOUSING.DBF 

Num Name Office Page/Sheet Discipline Rm/Detail 

1 D.RUHL CENAB-EN-D MEC 

Refer to original comment #4 dated 14 Mar 94 - The circline fixtures are 

a 1950's dated fixture not attractive enough to be used any longer. The 
circline replacement lamps are more expensive than 40 W tubes. Please use 2 
tube fluorescent fixtures with wrap around lenses. Unless there exists some 
overwhelming reason to use the circline lamps that we have not been 
informed about, please eliminate consideration of them. Please incorporate 
decorative fixtures in the dining rooms, bedrooms, and the living rooms. 


2 D.RUHL CENAB-EN-D MEC 

Refer to original comment #7 dated 14 Mar 94 - The LCCID life cycle cost 

analysis routine is the only known routine that correctly mimics the 
required economics in accordance with TM 5-802-1. We must be convinced that 
any other routine which is proposed analyzes the numbers and the economics 
correctly. 

8 D.RUHL CENAB-EN-D MEC 

efer to original comment # 13 - Confirm that the 20 year period for the 

analysis is correct in accordance with the ECIP criteria for the type of 
improvement involved. 


4 D.RUHL CENAB-EN-D MEC 

Refer to original comment # 14 --- The survey discusses circular 
fluorescent fixtures. The comparison study includes compact fluorescent 
fixtures; please clarify. The circular fluorescent lamps are known to cost 
more than conventional 40 W lamps. The circular fluorescent fixtures are 
known to provide lower light output than conventional 40 W lamps after 
aging. Please discuss. 


5 D.RUHL CENAB-EN-D MEC 

We expect the study to be resubmitted with all of the appropriate 

corrections incorporated. 
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Minutes of Meeting 

Project Ft Belvoir Housing ECO Study Date: 3/24/94 Page 2 of 4 


subject 


K^fiBONSE TO COMMENTS 
fJom CENAB-EN-MS 

(p. RUHL - MAfcOH 14,'14) 


-Afcr-' 


Dfwifilon/Aotlon 8umm*ty 


EYP Response 

Will comply . 

Cost data will be revised for Pre-final Submission (What is 
MCASES system ?) 

3. Replacement of existing incandescent lighting fixtures is 
not reco mme nded or assumed for all fixtures. Only those 
fixtures which are expected to be turned on for more than 
four (4) hours a day were selected, which for this study 
are typically the fixtures in: hallways, family rooms, 
bathrooms and kitchens. It was therefore assumed that an 
average of three (3) fixtures would be replaced in a typical 
housing unit 

4. The analyses performed for light fixture replacement were 
done without rebates from the utility company. See 
appendix G: Miscellaneous Analyses, "1. Light Fixture 
Replacement". No fixtures in dining rooms, bedrooms or 
living rooms were assumed to be replaced with fluorescent 
type (see response to Item 3). 

5. Will recommendations to Housing Office, as it is not 
an energy-related issue. 

6. As stated in the cover letter, ECU' summary sheets would 
be included with each ECO analysis in the Pre-final 
Submission. 

7. Based on prior agreement with Mr. Mike Stumbaugh, at 
the Project Kick-off Meeting on October 14, 1993, the 
ASEAM and the BLCC programs would be used in the 
life cycle cost analysis for this project. A copy of the 
BLCC User’s Manual is enclosed for review. 

8 See User’s Mannal a tt ac he d. EYP will redo all analyses 
using LCCID if BLCC is determined to be unacceptable 
by the Corp of Engineers (COE). 
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pm|nct: Ft. Belvoir'BB& Study Date: 12/6/93 Pago 3 of 4 


Subject 

Docislon/Action Summary 


9. 

See response to Item 8. 

4 

10. 

(Comment could not be found) 


11. 

Will comply. 


12. 

Will comply. 


13. 

Please clarify. 


14. 

The word "COMPACT" which appeared on the ’divider 
sheets’ was a typo and should have read CIRCULAR . 

All calculations made were based on circular fluorescent 
fixtures. See Appendix G: Light Fixture Replacement 

Analysis. 


15. 

A discount factor of 4% was used in the study because it 
was the figure specified in the ECIP Guidance. 


16. 

See response to Item 8. 


17. 

Will comply. 


18. 

Will comply. 

COMMENTS FROM MR. M. 
aPJMBAUGH (PWE), FT. 
HpLVOlR ('MAK.24',^4) 

EYP 

1 . 

Response 

Weatherstripping at most houses is in good condition, 
except in isolated incidences, where replacement would be 
required. Since the condition of weatherstripping has little 
impact on the heat gain or heat loss of the housing unit, it 
was not included in the list of recommended ECO items. 


2. 

Will revise per comment. 


3. 

Will revise wording as required. 


4. 

Will revise wording as required. 


5 KT-13 



Minutes of Meeting 




Decision/Action Summary 


Will provide explanation on how each ’alternate’ differs 
from the ’baseline’. 

We concur. We understand PWE will set up the meeting 
and will notify EYP as to the time, date and location. 


Copies of comments on the Interim Submittals of subject 
projects were given to EYP by Mr. Stumbaugh. 
Discussion followed. 

EYP will send Mr. James Hawk letter to explain why 
’BLCC’ program, not ’LCCID’, was used for life cycle 
cost analysis. 

Upon receipt of all the information from COE, as agreed 
upon at this meeting, EYP will proceed to incorporate all 
comments from COE and Fort Belvoir (the Post) into the 
Interim Sub mittal , and submit an Updated Interim 
Submittal to COE within four (4) weeks. 
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Monday March 14, 1994 

li*Bt Sort Type - Page/Sheet; # 


Page; i 


Housing Insulation Study, Ft. Belvoir, Interim 
File i C;\ARMS\PUBLIC\DB4152DR.DBF 

Num^ Name Office Page/Sheet Discipline Rm/Detail 

1 D.RUHL CENAB-EN-D 15 HEc” 

"History of utility coats" shall be provided in appendix. 


2 D.RUHL CENAB-EN-D 15 MBC 

Explain why cost data has not been gathered using the MCASES system. 

3 D.RUHL CENAB-EN-D 16 MEC 

Fluorescent should not replace incandescent throughout the entire dwelling 


4 D.RUHL CSNAB-SN-D 18 MEC 

Replacement of existing incandescent fixtures shall be included in the 
study whether or not utility incentives are offered. Do not consider 
lrcular fluorescent fixtures. Do not consider fluorescent fixtures in the 
dining rooms, bedrooms, or living rooms. Use decorative fixtures in dining 

~OOTT)S. 3 


5 D.RUHL CENAS-BN-D 4 MEC SURVEY 

Consider improving dryer duct through plywood window light. 


6 ( D.RUHL CENAB-EN-D ECIP MEC 

Provide the required ECIP summary sheets for each investigation which 
proposes to use the ECIP program. Be advise chat the use of the LCCXD 
routine obviates the hand written ECIP summary sheets. 


7 D.RUHL CENAB-EN-D GENERAL MEC 

The LCCXD routine shall be used to investigate life eyele cost analysis in 
accordance with the requirements of AEI Ch 11. Clarify if the special 
certification of other, routines has been obtained as required by AEI Ch 11. 


8 D.RUHL ' CBNAB-EN-D GENERAL MEC 

Provide sufficient description of the life eyele cost routine which has 
been used in order to convince us that it mimics the LCCXD routine which we 
prefer. The LCCXD routine contains specific options for analyzing ECIP 
Tojeets and it should be used. 


D.RUHL CSNAB-EN-D NON-ECTP MEC 

—jn-ECIP comparisons should use the LCCID routine because it satisfies the 
requirements of TM 5*802-1 which is the ■- •»**■•' - 

yc-is 
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Monday March 14, 1994 Page; 2 

Last Sort Type - Page/Shsst # 

Housing Insulation Study, Ft. Belvoir, Interim 


Num 

Name 

Office Page/Shest 

Discipline 

Rm/Detail 

10 

D.RUHL 

CENAB-EN-D NON-ECIP 

IfettteSSSSTDIVES 

MEC 

QB3Z33K saaccr 

11 

D.RUHL 

CENAB-EN-D PART C 

MSC 



The weather data input for the analysis shall be in aeeordanee with TM 
5-810-1 and tm 5-785 not ASHRAE. Include dry bulb and wet bulb information. 


12 D.RUHL CENAB-EN-D PART C MEC 

Summer indoor temperatures and winter indoor temperatures shall be in 

accordance with TM 5-810-1. Ch. 2. 


13 D.RUHL CENAB-EN-D PART S MEC 

Indicate the criteria for the 20 year study period. 


* 4 D.RUHL CENAB-EN-D PART 7 MEC 

. „ .plain why the survey discusses circular fluorescent fixtures but the 
comparison includes compact fluorescent fixtures. 


15 D.RUHL CENAB-EN-D PART f MEC 

The discount rate shall be over and above inflation rate as required by TM 
5-802-1 Ch.2. 


18 D.RUHL CENAB-EN-D PART ? MEC 

The discount rate indicated by the latest version of the LCCID routine is 
the correct value to be used for the analysis. 


17 D.RUHL CENAB-EN-D PART G MEC 

Substantiate the life expectancy indicate for the circular fluorescent 

tubes. 


18- D.RUHL CENAB-EN-D PART G MEC 

Provide calculations to substantiate the attic exhaust fan eooling. 
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File: A:\COMMENT\INTRM.CMT 

Printed: Thursday March 24, 1994 at 9:51:34 a.m. 

Project Info: FH Insulation Study 

Num_ Name Office Page/Sheet Discipline 

1 STUMBAUGH PWE 2- ~SPE 

Should weatherstripping be included in this table? 


Rm/Detail 

FH 


2 STUMBAUGH PWE 5- SPE FH 

This study is intended to establish the current state of energy consumption ; 

t neighborhoods on the Installation and recommend economically viable opti< 
to improve energy consumption as evaluated against ECIP criteria. 


3 STUMBAUGH PWE 5- SPE FH 

Five percent of units in each neighborhood were surveyed as established at tl 

project entry conference. 

Realizing the purpose of this study requires that existing performance be 
assessed and ECOs evaluated. - not a complete sentence 


4 STUMBAUGH PWE 8- SPE FH 

Weatherstripping is missing at front doors and require maintenance at the sic 
Dors. 


5 . STUMBAUGH PWE 5- SPE FH 

As with the EMS study, the computer model strenghts and limitations must be 
spelled out. Tje factors changed from the base case must be clearly defined. 
How was increased insulation simulated? How was better weatherstripinq 
simulated? 

* 

6 _ STUMBAUGH PWE 5- SPE FH 

We will need to discuss how the recommended ECOs shall be packaged for ECIP o 
other funding consideration. 
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